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HISTORICAL  INTRODUCTION. 


At  the  Seventh  Annual  Meeting  of  the  American  Surgical  Asso- 
ciation held  in  Washington,  D.  C.,  April  28,  29,  30,  and  May  1, 
1886,  Dr.  Claudius  H.  Mastin,  of  Mobile,  Ala.,  read  the  following 

communication  : 

To  the  Fellows  of  the  American  Surgical  Association: 

Gentlemen— In  view  of  the  fact  that  there  are  a number  of  Special  Medi- 
cal Organizations  now  in  existence  in  the  United  States,  each  having  for  its 
aim  and  attainment,  the  advancement  of  the  special  department  of  medicine 
for  which  it  was  organized  ; and  since  the  members  of  said  special  societies 
are  of  the  representative  men  of  the  profession  in  America,  many  of  whom 
are,  at  the  same  time,  fellows  or  members  of  several  of  these  special  societies, 
which  double  membership,  if  I may  so  express  it,  necessitates  them,  if  desir- 
ous of  attending  two  or  more  of  the  meetings  of  these  societies  the  same 
year,  to  make  as  many  separate  trips  from  home,  and  often  with  much  loss 
of  time  to  themselves  and  inconvenience  to  their  patients ; therefore  it 
appears  necessary  that  some  arrangement  should  be  made  with  the  different 
societies  as  to  a uniform  time  and  place  of  holding  their  sessions,  sO  that 
those  members  who  wish  to  attend  the  meetings  of  more  than  one  association 
may  be  enabled  to  do  so  without  useless  expenditure  of  money,  or  unneces- 
sary loss  of  time. 

An  extended  correspondence,  together  with  personal  conference  with  many 
of  the  most  prominent  of  the  fellows  of  this  and  other  associations  has  dis- 
closed the  fact  that  there  is  a decided  and  growing  inclination  on  their  part 
to  unite  the  various  societies  into  a common  whole,  whereby  it  would  become 
an  organization  representative  of  the  various  special  departments  of  the  pro- 
fession in  America. 

The  plan  proposed,  which  I now  offer  for  the  consideration,  and  I hope  ap- 
proval, of  the  Fellows  of  the  Surgical  Association,  is  to  unite  the  following- 
named  associations  into  a Congress  based  upon  the  outlines  which  are  now 
to  be  explained : 

1.  American  Surgical  Association. 

2.  American  Ophthalmological  Association. 

3.  American  Otological  Association. 

4.  American  Neurological  Association. 

5.  American  Laryngological  Association. 

6.  American  Gynaecological  Association. 

7.  American  Dermatological  Association. 

8.  American  Climatological  Association. 

9.  American  Clinical  and  Pathological  Association. 

These  Associations  to  be  united  under  the  name  and  style  of  “The  Con- 
gress of  American  Physcians  and  Surgeons.” 
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The  plan  of  organization  hereby  submitted,  and  subject  to  any  alterations 
or  amendments  which  this  association  may  deem  wise  and  proper,  is  that 
each  society  shall  preserve  its  own  name,  constitution,  and  by-laws  ; elect  its 
own  officers  and  Fellows  ; hold  its  own  sessions  apart  from  the  others  at  the 
time  and  place  of  meeting  ; publish  its  own  transactions,  and  do  all  other 
acts  of  which,  by  virtue  of  its  constitution  and  by-laws,  it  has  the  inherent 


right  to  do,  thus  preserving  its  own  autonomy. 

The  Congress  to  be  composed  of  these  Special  Societies  when  in  convention, 
and  its  meetings  to  be  held  annually  in  the  city  of  Washington,  the  most 
appropriate  place  for  the  assembling  of  a National  Organization.  The  con- 
stitution and  by-laws  of  the  Congress  to  be  formed  by  a committee  composed 
of  a like  number  chosen  from  each  separate  society.  The  opening  session  of 
each  annual  meeting  of  the  Congress  to  be  devoted  to  such  general  business 
as  may  pertain  to  the  interest  of  the  associations  as  a whole.  The  Congress 
to  be  presided  over  by  a President,  elected  annually,  and  who  must  deliver 
the  opening  address  upon  the  first  day  of  the  session.  The  manner  of  choos- 
ing a President  to  be  as  follows  : by  a nominating  committee  composed  of 
one  fellow  or  member  elected  from  each  special  association,  or  otherwise,  as 
may  be  determined  upon  by  the  special  society  itself  ; this  committee  nomi- 
nating one  or  more  candidates  for  the  office  of  President,  whose  election  is 
to  be  by  ballot  on  the  last  day  of  the  annual  session,  and  in  a convention  of 
all  the  societies  assembled.  The  Presidents  of  the  special  societies  to  become 
ex-officio  Vice-Presidents  of  the  Congress.  Membership  in  the  Congress  to  be 
acquired  only  by  virtue  of  fellowship  in  one  or  another  of  the  special  asso- 
ciations. Other  officers  of  the  Congress  to  be  elected  or  appointed  as  may 
hereafter  be  determined  upon  by  the  associations  in  convention. 

These  are  the  outlines  of  a Union,  proposed  for  the  consideration  of  the 
Fellows  of  this  Association,  which,  if  it  should  meet  their  approval,  can  be 
submitted  to  the  action  of  the  societies  which  have  herein  been  mentioned. 

I would  suggest,  in  the  event  of  favorable  reception  by  this  Association,  that 
a committee  of  five  be  appointed  by  the  chair,  which  committee  shall  bring 
the  subject  before  the  next  special  association  which  meets  this  spring  or 
comin-  summer,  and  which,  in  the  event  of  a concurrence  of  opinion  on  the 
Part  of  said  society,  shall  act  in  concord  with  their  committee  appointed  to 
confer  with  the  other  societies,  in  the  order  of  their  meetings— this  enlarged 
committee  to  report  at  a convention  of  all  the  societies  who  shall  be  re- 
quested to  hold  their  next  annual  meetings  at  the  same  dates  m the  mont  1 

of  Tune  1887,  in  the  city  of  Washington. 

To  avoid  any  confusion  as  to  the  time  of  the  next  meeting,  each  society 
(this  year)  could  adjourn  to  meet  in  June,  1887,  leaving  the  date  to  be  fixed  by 
the  enlarged  committee  after  their  work  of  conference  had  been  finished,  it 
then  being  only  necessary  to  apprise  the  secretaries  of  the  respective  Associ- 
ations who  wifi  give  notice  to  their  various  Fellows  or  members. 

These  are  the  crude  outlines  of  apian  for  uniting  the  special  societies  of 

the  country  into  a National  organization,  which  I now  submit  for  the  action 

° ^ Th^sub j ec^may" be  unexpected  to  some  of  you,  and  may  not  meet  your 

Ihe  s J " . . resuit  of  calm  consideration,  and  has  been 

* tire  representative  gentlemen  of 
th^  profession,  both  in  and  out  of  this  special  association. 
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We  disclaim  any  intention  of  offering  any  obstacle  or  opposition  to  any 
other  Association  in  America.  We  propose,  simply,  a plan  of  uniting  into 
one  great  body,  the  already  existing  special  societies,  and  we  do  so  from  the 
honest  conviction  that  such  a union  will  prove  of  inestimable  benefit  to  them, 
individually  and  collectively. 

I trust  the  scheme  may  meet  your  approval,  and  if  so,  that  such  steps  as 
your  wisdom  may  suggest  be  taken  to  further  its  accomplishment. 

I have  the  honor  to  be,  with  much  respect, 

C.  H.  Mastin. 

Washington,  D.  C.,  April  28th,  1886. 

The  communication  was  after  discussion  referred  to  a Committee, 
which  on  the  following  day  reported  * * * * 

That  the  Committee  views  with  great  satisfaction  the  perfection  of  a plan 
through  which  the  meeting  of  the  Associations  above  named,  in  the  City  of 
Washington,  at  the  same  time  of  the  year,  may  be  accomplished,  and  the 
meetings  of  all  of  these  Associations  in  general  assembly  on  such  days  as 
may  be  determined,  for  the  purpose  of  the  delivery  of  addresses  upon  general 
subjects  in  medicine— such  meetings  to  be  held  without  any  formal  organi- 
zation, through  which  the  Associations  meeting  will  sacrifice  their  auton- 
omy. To  accomplish  these  purposes,  the  Committee  respectfully  offers  the 
following  resolution  : 

“ Resolved , That  a Committee  of  five  Fellows  of  this  Association  be  ap- 
pointed, which  shall  be  authorized  to  confer  with  Committees  of  the  other 
Associations  interested,  in  the  adoption  of  a plan  of  a Convention  as  herein- 
before stated,  and  report  upon  the  same,  at  the  next  meeting,  for  the  action 
of  the  Association. 

J.  Ewing  Mears,  Chairman, 
Christopher  Johnston, 

W.  T.  Briggs.” 

The  resolution  contained  in  the  report  was  adopted,  and  Drs.  C.  H. 
Mastin,  Chas.  T.  Parkes,  J.  Ford  Thompson,  J.  Ewing  Mears,  1ST.  Senn, 
were  appointed  the  Committee. 

* The  Committee  forwarded  the  communication  of  Dr.  Mastin  and 
the  report  of  the  Committee  to  the  various  Associations  mentioned, 
and  each  appointed  a Committee  of  Conference  of  five,  as  requested. 

In  response  to  a notification  from  the  Secretary  of  the  Committee 
of  the  American  Surgical  Association,  these  Committees  met  for 
conference  at  the  Army  Medical  Museum  in  Washington,  D.  C. 
September  24th,  1886. 

The  Convention  was  called  to  order  by  Dr.  C.  II.  Mastin,  of  the 
Surgical  Association,  and  organized  by  the  election  of  Dr.  Samuel  C. 
Busey,  of  the  Gyn {ecological  Society,  Chairman,  and  Dr.  J.  Ewing 
Mears,  of  the  Surgical  Association,  Secretary. 
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The  Secretary  then  reported  that  he  had  received  official  notification 
of  the  following  Committees  having  been  appointed  by  the  several 
special  Associations,  which  had  been  invited  to  join  in  the  formation 
of  “ A Congress  of  American  Physicians  and  Surgeons 

1st.  American  Ophthalmological  Association. 

O.  F.  Wadsworth,  M.  D.,  Boston. 

C.  S.  Bull,  M.  D.,  New  York. 

G.  C.  Harlan,  M.  D.,  Philadelphia. 

Samuel  Theobold,  M.  D.,  Baltimore. 

R.  E.  Freyer,  M.  D.,  Kansas  City. 

2d.  American  Otological  Association. 

C.  R.  Agnew,  M.  D.,  New  York. 

Herman  Knapp,  M.  D.,  New  York. 

John  Green,  M.  D.,  St.  Louis. 

W.  H.  Carmalt,  M.  D.,  New  Haven. 

George  Strawbridge,  M.  D.,  Philadelpliia. 

8d.  American  Gynaecological  Association. 

Samuel  C.  Busey,  M.  D.,  Washington. 

Fordyce  Barker,  M.  D.,  New  York. 

J.  R.  Chadwick,  M.  D.,  Boston. 

J.  Tabor  Johnston,  M.  D.,  Washington. 

Thomas  A.  Emmet,  M.  D.,  New  York. 

4th.  American  Laryngological  Association. 

J.  Solis  Cohen,  M.  D.,  Philadelphia. 

F.  I.  Knight,  M.  D..  Boston. 

G.  W.  Lefferts,  M.  D.,  New  York. 

F.  H.  Bosworth,  M.  D.,  New  York, 

E.  L.  Shurley,  M.  D.,  Detroit. 

5th.  American  Dermatological  Association. 

H.  G.  Piffard,  M.  D.,  New  York. 

F.  B.  Greenough,  M.  D.,  Boston. 

R.  B.  Morrison,  M.  D.,  Baltimore. 

L.  N.  Denslow,  M.  D.,  St.  Paul. 

G.  H.  Tilden,  M.  D.,  Boston.  * 

0th.  American  Surgical  Association. 

C.  H.  Mastin,  M.  D.,  Mobile. 

C.  T.  Parkes,  M.  D. , Chicago. 

N.  Senn,  M.  D.,  Milwaukee. 

J.  Ford  Thompson,  M.  D.,  Washington. 

J.  Ewing  Mears,  M.  D.,  Philadelphia. 

7th.  American  Neurological  Association. 

L.  C.  Gray,  M.  D.,  Brooklyn. 

J.  Van  Bibber,  M.  D.,  Baltimore. 

E.  C.  Seguin,  M.  D.,  New  York. 

Wharton  Sinkler,  M.  D.,  Philadelphia. 

Philip  Zenner,  M.  D.,  Cincinnati. 
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8th.  American  Climatological  Association. 

A.  L.  Loomis,  M.  D.,  New  York. 

F.  Donaldson,  M.  D.,  Baltimore. 

F.  C.  Shattuck,  M.  D.,  Boston. 

E.  T.  Bruen,  M.  D.,  Philadelphia. 

W.  W.  Johnston,  M.  D.,  Washington. 

9th.  Association  of  American  Physicians  and  Pathologists. 

Wm.  Pepper,  M.  D.,  Philadelphia. 

Francis  Delafield,  M.  D.,  New  York. 

R.  T.  Edes,  M.  D.,  Boston. 

J.  Palmer  Howard,  M.  D.,  Montreal. 

J.  T.  Whittaker,  M.  D.,  Cincinnati. 

The  following  were  present  : 

1st.  The  Ophthalmological. 

O.  F.  Wadsworth,  M.  D. 

Samuel  Theobold,  M.  D. 

2d.  The  Otological. 

C.  R.  Agnew,  M.  D. 

W.  H.  Carmalt,  M.  D. 

Wm.  Thomson,  M.  D.,  (in  place  of  Dr.  Strawbridge). 

3d.  The  Gynaecological. 

S.  C.  Busey,  M.  D. 

J.  R.  Chadwick,  M.  D. 

J.  Tabor  Johnston,  M.  D. 

4th.  The  Laryngological. 

F.  I.  Knight,  M.  D. 

E.  L.  Shurley,  M.  D. 

5th.  The  Dermatological. 

H.  G.  Piffard,  M.  D. 

G.  H.  Tilden,  M.  D. 

6th.  The  Surgical. 

C.  H.  Mastin,  M.  D. 

J.  Ford  Thompson,  M.  D. 

J.  Ewing  Mears,  M.  D. 

7th.  The  Neurological. 

L.  C.  Gray,  M.  D. 

J.  Van  Bibber,  M.  D. 

W.  Hendrie  Lloyd,  M.  D.,  (in  place  of  Dr.  Sinkler). 

8th.  The  Climatological. 

F.  Donaldson,  M.  D. 

W.  W.  Johnston,  M.  D. 

9th.  Association  of  Physicians. 

Wm.  Pepper,  M.  D. 

Dr.  William  Pepper,  of  Philadelphia,  then  offered  the  following; 
resolutions,  which,  after  careful  consideration  and  discussion  were 
adopted  separately,  and  then  as  a whole  : 
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RESOLUTIONS. 

Resolved,  First,  That  it  is  desirable  that  the  following  Societies  : 

The  American  Surgical  Association, 

The  American  Ophthalmological  Association, 

The  American  Otological  Association, 

The  American  Neurological  Association, 

The  American  Laryngological  Association, 

The  American  Gynaecological  Association, 

The  American  Dermatological  Association, 

The  American  Climatological  Association, 

The  Association  of  American  Physicians  and  Pathologists, 


shall  arrange  for  a conjoint  meeting  in  the  City  of  Washington,  in  the  month 
of  September,  1888,  and  subsequently  at  intervals  of  three  years,  at  the  same 

time  and  place.  . 

Second.  That  this  arrangement  shall  not  interfere  in  any  way  with  the 
autonomy  of  each  special  Society,  and  that  each  Society  shall  retain  the 
right  to  withdraw  at  any  time  from  this  conjoint  scheme. 

Third.  That  the  special  feature  of  the  meeting  shall  be  the  conjoint 
assemblage  of  the  special  Societies  on  two  evenings  during  the  Session,  on 
one  of  which  there  shall  be  an  address  delivered  by  the  President  of  the  con- 
joint meeting,  and  on  the  other  there  shall  be  communications  by  a referee 
and  a co-referee,  on  some  subject  of  general  professional  interest. 

Fourth.  That  each  special  Society  approving  this  Report  is  invited  to  ap- 
point one  representative  (with  an  alternate),  and  that  the  representatives  so 
appointed  shall  constitute  an  Executive  Committee  to  serve  for  one  year, 
with  power  to  elect  such  officers  for  the  first  conjoint  meetmg  as  may  be 
deemed  necessary  ; to  prepare  a programme  for  said  meeting  ; to  make  all 
other  necessary  arrangements,  and  to  prepare  and  submit  a plan  of  organi- 
zation for  future  meetings.  . , „ , 

Fifth  That  all  expenses  connected  with  the  conjoint  session  shall  be 
apportioned  equally  by  the  Executive  Committee  among  the  special  Societies 

participating. 


These  resolutions  were  reported  to  the  several  Societies  by  theii  re- 
active Committees,  and  to  the  American  Association  of  Genito- 
urinary Surgeons,  and  Delegates,  with  Alternates,  to  form  the  Execu- 
tive Committee  were  appointed  as  follows,  viz 


DELEGATES. 


ALTERNATES. 

American  Surgical  Association. 


Dr.  C.  H.  Mastin, 

of  Mobile,  Ala. 


Dr.  J.  Ford  Thompson, 

of  Washington,  D.  C. 


American  Association  of  Genito-Urinary  Surgeons. 

Dr.  C.  H.  Mastin, 

of  Mobile,  Ala. 


Dr.  Jno.  P.  Bryson, 

of  St.  Louis,  Mo. 


HISTORICAL  INTRODUCTION. 


XIX 


DELEGATES. 


ALTERNATES. 


American  Laryngological  Association. 


Dr.  J.  Solis  Cohen,  ’ 

of  Philadelphia. 


Dr.  F.  J.  Knight, 

of  Boston,  Mass. 


American  Climatological  Association. 


Dr.  Alfred  L.  Loomis, 

of  New  York  City. 


Dr.  F.  Donaldson,  Sr., 

of  Baltimore,  Md. 


Association  of  American  Physicians. 


Dr.  Wm.  Pepper, 

of  Philadelphia. 


Dr.  Reginald  H.  Fitz, 

of  Boston,  Mass. 


American  Otological  Society. 


Dr.  Cornelius  R.  Agnew, 
of  New  York  City. 


Dr.  Wm.  H.  Carmalt, 

of  New  Haven,  Conn. 


American  Ophthalmological  Society. 

Dr.  William  F.  Norris,  I Dr.  D.  B.  St.  John  Roosa, 

of  Philadelphia.  , of  New  York  City. 


American  Neurological  Society. 


Dr.  Landon  C.  Gray, 

of  Brooklyn,  N.  Y. 


Dr.  Chas.  K.  Mills, 

of  Philadelphia. 


American  Dermatological  Association. 


Dr.  I.  E.  Atkinson, 

of  Baltimore,  Md. 


Dr.  Geo.  H.  Tilden, 

of  Boston,  Mass. 


and  the  first  meeting  of  the  Committee  was  held  October  5th,  1887 
m the  Hall  of  the  College  of  Physicians,  in  Philadelphia. 

It  organized  by  the  election  of  Dr.  William  Pepper  for  Chairman 
and  Dr.  Jno.  P.  Bryson,  Secretary.  There  were  present  : 

Delegate  from  the  American  Surgical  Association : 

Dr.  C.  H.  Mastin,  of  Mobile. 

Delegate  from  the  American  Laryngological  Association: 

Dr.  J.  Solis  Cohen,  of  Philadelphia. 
Delegate  from  the  Association  of  American  Physicians : 

Dr.  William  Pepper,  of  Philadelphia. 
Delegate  from  the  American  Neurological  Association  : 

Dr.  Landon  Carter  Gray,  of  Brooklyn. 
Delegate  (alternate)  from  the  American  Ophthalmological  Society : 

Dr.  D.  B.  St.  John  Roosa,  of  New  York. 
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Delegate  from  the  American  Otological  Society : 

Dr.  Cornelius  R.  Agnew,  of  New  York. 

Delegate  from  the  American  Climatological  Association  : 

Dr.  Alfred  L.  Loomis,  of  New  York. 

Delegate  from  the  Association  of  Oenito-Urinary  Surgeons: 

Dr.  Jno.  P.  Bryson,  of  St.  Louis. 


Delegate  of  American  Dermatological  Association: 

Dr.  I.  E.  Atkinson,  of  Baltimore  : 


and  by  invitation  in  common  with  the  other  alternates,  but  not  voting, 
Dr.  Chas.  K.  Mills,  of  Philadelphia,  of  the  American  Neurological  Associa- 
tion, Dr.  Wm.  H.  Carmalt,  of  New  Haven,  of  the  American  Otological 
Society,  and  Dr.  J.  Ford  Thompson,  of  Washington,  of  the  American  Sur- 
gical Association. 

It  was  determined  inter  alia  : 

First  :_That  the  conjoint  meeting  of  the  Associations  be  named 

‘ ‘ The  Congress  of  American  Physicians  and  Surgeons. 

Second  That  the  place  of  meeting  be  in  Washington,  D.  C. 

Third  -—That  the  first  meeting  be  on  Tuesday,  Wednesday,  Thursday  (and 
Friday),  the  18th,  19th,  20th  (and  21st)  days  of  September,  1888,  and 
that  the  subsequent  meetings  of  the  Congress  be  at  intervals  of  three 


years. 

Fourth : — That  the  meetings  on  Tuesday  and  Wednesday  evenings  be  de- 
voted to  scientific  papers  and  discussions,  and  that  on  Thursday  even- 
ing the  address  of  the  President  be  read. 

Fifth : — That  the  Congress  be  composed  of  the  accredited  members  of  the 
nine  Societies  represented  on  this  Committee,  and  of  such  other  so- 
cieties as  may  be  elected  by  a unanimous  vote  of  the  Executive 
Committee. 

Sixth : — That  there  shall  be  a President  and  as  many  Vice-Presidents  as 
there  may  be  Associations  in  the  Congress,  and  that  the  Presidents 
elect  of  the  Associations  for  that  year  shall  be  ex-officio  Vice-Presi- 
dents of  the  Congress. 

Seventh  :-That  the  President  and  Secretary  of  the  Congress  shall  be  ex-officio 
members  of  the  Executive  Committee. 

Eighth  —That  on  the  first  day  of  the  Congress,  Tuesday,  September  18th,  a 
short  business  meeting  for  organization  be  held  to  receive  the  R - 
port  of  the  Executive  Committee,  and  that  a draft  of  pioposed 
By-Laws  be  submitted. 

Ninth  —That  the  preparation  of  the  programme  for  the  first  session  of  the 

N ’ Congress  be  referred,  with  power,  to  a Committee  consisting  of  the 
Sent  of  the  Congress,  the  Chairman  of  the  Executive  Com- 
mittee,  and  the  Secretary  of  the  Congress. 

Tonth  —Dr  John  Shaw  Billings,  of  Washington,  D.  C.,  U.  S.  A.,  was 
' eLted  President ; Dr.  Wm.  H.  Carmalt,  of  New  Haven,  Connecti- 
cut  Selected  Secretary,  and  Dr.  D.  B.  St.  John  Eoosa,  of  New 
York  City,  was  elected  Treasurer  of  the  Congress. 
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The  President  appointed  the  following 

Committee  of  Arrangements  : 

From  the  Association  of  American  Physicians. 

Dr.  Samuel  C.  Busey,  Chairman,  Washington,  D.  C. 

From  the  American  Surgical  Association. 

Dr.  J.  Ford  Thompson,  Washington,  D.  C. 

From  the  American  Association  of  Genito-Urinary  Surgeons. 

Dr.  A.  T.  Cabot,  Boston,  Mass. 

From  the  American  Laryngological  Association. 

Dr.  E.  C.  Morgan,  Washington,  D.  C. 

From  the  American  Climatological  Association. 

Dr.  W.  W.  Johnston,  Washington,  D.  C. 

From  the  American  Otological  Society. 

Dr.  S.  O.  Richey,  Washington,  D.  C. 

From  the  American  Ophthalmological  Society. 

Dr.  Samuel  Theobald,  Baltimore,  Md. 

From  the  American  Neurological  Association. 

Dr.  Robert  T.  Edes,  Washington,  D.  C. 

From  the  American  Dermatological  Association. 

Dr.  I.  E.  Atkinson,  Baltimore,  Md. 

From  the  American  Physiological  Society. 

Dr.  H.  Newell  Martin,  Baltimore,  Md. 

From  the  American  Orthopedic  Association. 

Dr.  A.  Sidney  Roberts,  Philadelphia,  Pa. 


The  Committee  on  the  preparation  of  a programme  for  the  first 
session  of  the  Congress  selected  for  Tuesday  evening,  September  18th, 
the  subject  of 

Intestinal  Obstruction  in  its  Medical  and  Surgical  Relations, 

and  appointed  Dr.  Reginald  H.  Pitz,  of  Boston,  Mass.,  Professor  of 
Pathological  Anatomy  in  Harvard  University,  and 
Dr.  Nicholas  Senn,  of  Milwaukee,  Wisconsin,  Professor  of  Sur- 
gery in  the  Rush  Medical  College,  of  Chicago,  Illinois,  to  read  papers, 
and 

Drs.  William  Pepper,  of  Philadelphia,  William  H.  Draper,  of  New 
York,  J.  Collins  Warren,  of  Boston,  Thomas  G.  Morton,  of  Philadel- 
phia, to  discuss  the  subject. 


XXII 


HISTORICAL  INTRODUCTION. 


For  Wednesday  evening,  September  19th,  the  subject  of 

Cerebral  Localization  in  its  Practical  Relations 
was  selected,  and 

Dr.  Charles  K.  Mills,  of  Philadelphia,  Professor  of  Diseases  of 
the  Mind  and  Nervous  System  in  the  Philadelphia  Polyclinic  and 
College  of  Graduates  in  Medicine,  and 

Dr.  Roswell  Park,  Professor  of  Surgery  in  the  Buffalo  Medical 
College,  were  appointed  to  read  papers,  and 

Mr.  Victor  A.  H.  Horsley,  F.  R.  C.  S.,  Drs.  David  Ferrier,  M.  Allen 
Starr,  W.  W.  Keen,  E.  C.  Seguin,  and  Robert  F.  Weir  to  discuss  the 
subject. 

The  President  announced 

Medical  Museums 

to  be  the  subject  of  his  Address  for  Thursday  evening,  September 
20th. 

The  American  Physiological  Society  was  admitted  to  the  Con- 
gress on  January  23rd,  1888,  and  appointed  Dr.  H.  P.  Bowditch,  of 
Boston,  Delegate,  and  Dr.  H.  Newall  Martin,  of  Baltimore,  Alternate 
on  the  Executive  Committee. 

The  American  Orthopedic  Association  was  admitted  on  February 
21st,  1888,  and  appointed  Dr.  Newton  M.  Shaffer,  of  New  York,  Dele- 
gate’, and  Dr.  L.  Hall  Sayre,  of  New  York,  Alternate. 

On  September  18th,  1888,  previous  to  the  meeting  for  organization 
of  the  Congress,  the  American  Gynaecological  Society,  one  of  the  So- 
cieties originally  invited  to  participate  in  the  Congress,  and  which 
sent  a committee  to  the  meeting  of  Conference  of  September  24th, 
1886,  forwarded  to  the  Executive  Committee  the  names  of  Dr 
Fordyce  Barker,  of  New  York,  as  Delegate,  and  Dr.  Wm.  Goodell,  of 
Philadelphia,  as  Alternate. 


MINUTES. 


The  first  meeting  of  the  Congress  was  called  to  order  Tuesday, 
September  18th,  1888,  in  the  Main  Hall  of  the  Grand  Army  Building, 
Pennsylvania  Avenue,  Washington,  D.  C.,  at  1 p.  m.,  by  Dr.  William 
Pepper  of  Philadelphia,  Chairman  of  the  Executive  Committee, 
who  spoke  as  follows  : 

I would  remind  you  that  this  Congress  is  formed  by  the  joint  and 
simultaneous  meeting  of  the  following  societies:  the  American  Surgi- 
cal Association,  the  American  Association  of  Genito-TJrinary  Sur- 
geons, The  American  Laryngological  Association,  the  American  Cli- 
matological Association,  the  Association  of  American  Physicians,  The 
American  Otological  Society,  The  American  Ophthalmological  Society, 
The  American  Neurological  Association,  the  American  Dermatological 
Association,  the  American  Physiological  Society,  the  American  Or- 
thopedic Association,  and  the  American  Gynecological  Society.  The 
committee  of  which  I have  the  honor  to  be  chairman  is  composed  of 
representatives  from  the  above  named  Societies,  as  follows  : Drs. 
Claudius  H.  Mastin,  of  Mobile,  Ala.  ; John  P.  Bryson,  of  St.  Louis, 
Mo.;  J.  Solis  Cohen,  of  Philadelphia;  Alfred  L.  Loomis,  of  New 
York  ; William  Pepper,  of  Philadelphia  ; William  H.  Carmalt,  of  New 
Haven,  Conn. ; William  F.  Norris,  of  Philadelphia  ; Landon  Carter 
Gray,  of  New  York  ; I.  E.  Atkinson,  of  Baltimore  ; Henry  P.  Bow- 
ditch,  of  Boston  ; Newton  M.  Shaffer,  of  New  York  ; and  Fordyce 
Barker,  of  New  York. 

On  behalf  of  this  Executive  Committee  I have  the  honor  to  announce 
to  you,  the  members  of  the  various  special  associations  comprising  the 
Congress  of  American  Physicians  and  Surgeons,  the  manner  in 
which  we  have  discharged  the  responsible  duty  entrusted  to  us.  The 
present  meeting  is  the  result  of  prolonged  deliberations.  The  develop- 
ment of  one  special  society  after  another  showed  the  irresistible  tend- 
ency of  the  recent  progress  of  medical  science.  The  deep  interest 
which  attaches  to  the  meetings  of  these  separate  bodies  suggested 
naturally  the  thought  of  a conjoint  meeting  which  would  bring  to- 
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gether  the  active  workers  in  allied  fields.  This  thought  did  not,  how- 
ever, take  any  definite  shape  until  at  the  annual  meeting  of  the  Amer- 
ican Surgical  Association  in  April,  1886,  Dr.  Claudius  H.  Mastin,  of 
Mobile,  Alabama,  presented  a memoir*  in  which  are  stated  with 
admirable  clearness  the  details  of  the  plan  which  was  subsequently 
adopted  and  carried  into  effect.  The  measures  recommended  in  this 
important  communication  were  approved  by  the  Surgical  Association  ; 
and  it  is  therefore  to  it,  and  especially  to  our  distinguished  colleague 
Dr.  Mastin,  that  must  be  awarded  the  honor  of  having  initiated  a 
movement  which  is  destined  to  exert  a powerful  influence  upon  Amer- 
ican Medical  Science.  Nor  should  I fail  to  bear  testimony  here  to  the 
unwearying  and  unselfish  zeal  with  which  from  that  day  to  the  pres- 
ent Dr.  Mastin  labored  to  insure  the  completion  of  this  great  enter- 
prise, which  owes  its  inception  and  much  of  its  success  directly 
to  him.  At  the  time  above  mentioned,  the  attention  of  the  medical 
profession  was  occupied  with  the  preparation  for  the  meeting  of  the 
International  Medical  Congress  which  occurred  in  this  city  last  year  ; 
and  consequently  all  action  on  the  part  of  the  Special  Associations 
was  deferred  in  order  that  there  should  not  he  even  a semblance  of 
interference  with  that  important  meeting.  The  delay  has  not  been 
injurious.  It  has  rendered  more  conspicuous  than  ever  the  actual 
need  of  an  organization  to  secure  the  reunion  at  stated  intervals 
of  the  more  active  teachers  and  writers  and  workers  in  the  leading 
branches  of  medical  science.  These  reunions  must  he  held  in  a city 
to  which  it  will  he  possible  to  draw  such  men  from  all  quarters. 
In  order  to  produce  the  best  scientific  results  it  is  essential  that 
the  numbers  in  attendance  shall  be  reasonably  limited,  and  that 
as  far  as  possible  the  same  men  shall  attend  successive  meet- 
ings. A continuity  of  intellectual  life  and  activity  is  thus  secured 
which  increases  greatly  the  benefits  to  be  derived  from  these  meetings. 
A large  number  of  those  interested  in  the  development  of  such  an 
organization  are,  like  myself,  warmly  attached  to  the  American  Medi- 
cal Association  and  are  determined  to  exert  their  influence  to  main- 
tain and  promote  the  success  of  this  great  national  organization.  All  of 
us  are  no  less  warmly  interested  in  the  prosperity  of  the  various  special 
societies  to  which  we  severally  belong.  Your  Executive  Committee 
found  little  difficulty,  however,  in  deciding  upon  a plan  which  would 
prevent  even  the  least  interference  with  the  American  Medical  Associ- 
ation, while  at  the  same  time  any  encroachment  upon  the  independence 
and  autonomy  of  the  special  societies  was  avoided.  It  is  unnecessary 
to  dwell  upon  the  special  points  which  have  been  embodied  in  the 

* See  page  xiii. 
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by-laws  which  will  be  immediately  submitted  to  you.  Your  com- 
mittee ventures  to  hope  that  these  provisions,  which  are  strictly  in 
accord  with  the  terms  of  the  resolutions  under  which  it  was 
appointed,  will  meet  the  unanimous  approval  of  the  Congress. 

We  have  recommended  that  the  sessions  shall  be  triennial — thus 
leaving  to  each  participating  body  two  intervening  independent  meet- 
ings at  such  time  and  place  as  may  be  chosen.  We  have  jealously 
guarded  against  the  admission  of  the  least  parliamentary  business 
into  the  work  of  the  Congress,  the  functions  of  which  are  designed  to 
be  absolutely  and  exclusively  scientific.  Thus  and  thus  only  can  the 
sessions  of  this  body  be  lifted  up  into  and  maintained  in  that  high  and 
calm  air  of  learned  discourse  which  best  permits  the  diffusion  of  truth 
and  the  promotion  of  science.  We  have  no  less  jealously  guarded  the 
independent  sovereignty  of  each  participating  society.  To  all  their 
full  rights  are  preserved  ; to  all  equal  privileges  are  accorded ; upon 
all  the  burden  of  expense  which  should  always  be  but  a light  one,  has 
been  laid  in  equitable  distribution. 

The  successive  meetings  of  the  Congress  will  be  held  in  this  beauti- 
ful city  which  each  year  renders  more  accessible,  more  attractive,  and 
more  precious  to  every  citizen  of  the  Republic.  Nor  could  we  fail  to 
make  acknowledgment  of  the  great  material  advantages  we  shall 
enjoy  in  these  meetings  here,  through  the  liberal  and  enlightened  policy 
which  places  freely  at  our  disposal  the  admirable  facilities  of  the 
medical  department. 

Here  too,  your  Executive  Committee  would  gladly  acknowledge  we 
have  found  colleagues  in  the  members  of  the  committee  of  arrange- 
ments to  whom,  and  especially  to  whose  chairman,  Dr.  S.  C.  Busey,  we 
desire  to  return  cordial  thanks  for  a zealous  and  harmonious  co- 
operation which  has  contributed  in  very  large  measure  to  the  suc- 
cessful inauguration  of  this  new  organization. 

And  lastly  your  Executive  Committee  would  report  that  in  the  dis- 
charge of  one  of  their  most  important  duties  we  have  reached  the  con- 
clusion that  the  selection  of  the  presidents  of  each  Congress  shall  be  en- 
trusted to  the  Executive  Committee  then  in  office.  Then  will  the  choice 
of  the  most  worthy  and  best  representative  men  of  the  whole  country  be 
insured  at  the  hands  of  a truly  representative  body  specially  selected 
by  their  various  societies  for  their  ability  and  judgment.  The 
powers  you  are  asked  to  confide  to  future  executive  committees  are 
large,  but  they  will  be  reposed  in  safe  hands.  Each  society  participa- 
ting will  be  stimulated  to  continuous  and  lofty  endeavors.  Member- 
ship in  any  of  these  bodies  will  come  to  be  regarded  as  more  and 
more  an  honor  ; and  in  time  the  scientific  qualifications  of  candidates 
will  be  more  and  more  strictly  scrutinized. 
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It  may  seem  scarcely  proper  to  express  on  this  occasion  a grave 
apprehension  which  close  study  of  the  conditions  of  this  Congress  has 
impressed  upon  your  committee.  It  will,  we  think,  be  universally  con- 
ceded that  if  this  organization  were  to  have  the  effect  of  favoring  the 
extreme  multiplication  and  subdivision  of  special  societies  it  would 
be  nothing  less  than  a calamity.  The  combination  and  cooperation 
of  the  recognized  leading  specialties  is  a conservative  influence. 
But  the  encouragement  of  a needless  increase  of  societies  devoted 
to  minute  fragments  of  medical  science  would  have  a disintegrating 
and  injurious  result.  We  have  therefore  provided  that  the  admission 
of  new  associations  shall  be  secured  only  by  the  unanimous  vote  of 
the  Executive  Committee. 

But  it  is  evident  that  if  the  limited  number  of  special  associations 
which  participate  in  this  first  Congress  is  to  be  guarded  by  so  strict 
though  wholesome  a rule  as  this,  there  is  surely  imposed  upon  each  of 
these  bodies  a weighty  responsibility  as  to  the  condition  they  shall 
exact  from  their  members  and  from  candidates  for  admission  to  mem- 
bership. Your  committee  feel  convinced  that  the  value,  nay,  the  very 
existence  of  this  Congress,  must  depend  wholly  and  solely  upon  the 
scientific  activity  of  the  members,  and  upon  the  exaction  from  every 
candidate  of  the  strongest  evidence  of  similar  activity,  present  and 
prospective.  It  is  not  the  number  in  attendance  at  such  a meeting  as 
this  ; it  is  not  the  social  enjoyment  which  we  all  desire  from  these 
reunions  which  will  determine  the  value  and  success  of  the  Congress. 
The  sole  justification  of  this  especial  organization  must  be  sought 
in  the  solid  value  of  the  work  here  done,  and  in  the  stimulation  it 
will  afford  to  genuine  scientific  activity  within  the  ranks  of  the 
societies  participating,  in  those  bodies  which  aspire  to  union  with 
the  Congress,  and  on  the  part  of  individual  candidates  for  member- 
ship in  any  of  our  special  societies. 

But  on  the  other  hand  can  there  be  any  doubt  that  if  the  unselfish 
and  earnest  spirit  which  has  led  to  the  formation  of  this  Congress  be 
maintained  and  cherished,  that  it  will  exert  a powerful  and  benefi- 
cent influence  on  the  future  of  medical  science,  and  that  a long  and 
illustrious  future  is  reserved  for  this  organization. 

It  remains  only  to  add  that  in  exerting  the  privilege  of  selecting  a 
president  for  this  first  Congress  of  American  Physicians  and  Sur- 
geons your  Executive  Committee  feel  we  have  been  guided  to  the 
choice  of  a man  whose  admirable  personal  character,  whose  high  attain- 
ments, and  whose  illustrious  services  in  the  cause  of  literature,  of 
science,  and  of  the  entire  medical  profession,  mark  him  as  entitled  to 
this  great  honor  and  distinction. 
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It  gives  us  therefore  the  utmost  gratification  to  present  to  you  our 
president,  Dr.  John  Shaw  Billings,  and  to  announce  that  the  Congress 
of  American  Physicians  and  Surgeons  is  now  duly  organized. 

Dr.  Billings  spoke  as  follows  : — 

Gentlemen  of  the  Congress  : 

In  behalf  of  the  Medical  Departments  of  the  Government,  and 
especially  of  the  Medical  Department  of  the  Army,  I beg  to  return 
thanks  for  the  high  honor  which  you  have  conferred  upon  them  in 
selecting  one  of  their  representatives  as  the  President  of  this  Con- 
gress. I can  not  refrain  from  also  adding  the  assurance  of  my  heart- 
felt appreciation  of  the  personal  good-will  and  friendship  which  must 
have  had  something  to  do  with  the  selection  of  myself  as  that  par- 
ticular representative  and  which  is  evidenced  in  the  manner  in  which 
the  selection  has  been  received  by  you.  I do  not  think  that  at  the 
present  time  I can  show  this  appreciation  better  than  by  getting  my 
own  personality  out  of  the  way  as  soon  as  possible.  We  shall  there- 
fore at  once  proceed  with  the  programme  indicated  by  the  Chairman 
of  the  Executive  Committee. 

Before  doing  this  I wish  to  read  a telegram  handed  to  me  as  I came 
into  the  hall.  It  is  from  Sir  Henry  Acland,  late  President  of  the 
General  Medical  Council  of  Great  Britain,  and  reads  as  follows  : 
“Success  to  all  medicine  and  biology  in  the  United  States.” 

Dr.  Samuel  C.  Busey  of  Washington,  Chairman  of  the  Committee 
of  Arrangements,  was  then  introduced  and  delivered  the  following 
address  of  welcome  to  the  Congress. 

Mr.  President  and  Gentlemen : 

In  behalf  of  the  Committee  of  Arrangements,  and  of  the  profes- 
sion and  citizens  of  this  city,  I bid  you  welcome. 

The  circumstance  of  the  simultaneous  assemblage  here  to-day  of  the 
special  medical  societies  of  this  country  will  mark  an  epoch  in  the  his- 
tory of  the  American  Medical  Profession  which  must  redound  to  its 
honor  and  renown.  In  the  fact  that  it  brings  together  at  the  same 
time  and  place  those  bodies  of  men  which  hold  in  their  membership 
so  many  who  have  devoted  their  lives  and  energies  to  the  study  and 
development  of  special  branches  of  medical  science,  and  have  won 
by  their  work  preeminence  as  skilled  physicians  and  surgeons,  in  an 
organization  that  offers  the  unusual  opportunity,  by  systematic  ar- 
rangement, for  the  consideration,  by  specialists  equally  distinguished 
in  different  branches,  of  subjects,  as  yet  unsettled  but  of  general  med- 
ical interest,  it  is,  perhaps,  the  most  remarkable  concourse  of  medical 
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men  that  has  ever  assembled  in  this  country.  While  it  sets  forth 
conspicuously  this  distinctive  feature  it  in  no  manner  interferes  with 
the  autonomy  of  the  constituent  societies,  each  of  which  pursues  its 
chosen  method  according  to  its  own  plan  of  organization. 

It  utters  no  word  in  derogation  of  organized  effort  through  allied 
associations  ; nor  does  it  directly  or  by  implication  seek  to  control, 
direct  or  influence  the  business  aspects  of  the  profession  ; but  devotes 
thought  and  act  solely  and  exclusively  to  the  advancement  of  the 
science  of  medicine.  With  such  a purpose  in  view  no  apology  is 
needed  for  your  presence  here. 

The  gratification  it  gives  me  to  welcome  you  is  enhanced  by  the 
presence  of  the  distinguished  men  from  other  countries,  who  have 
come  to  honor  and  encourage  us,  and  to  make  “ assurance  doubly 
sure  ” that  the  promise  to  contribute  something  to  the  common  fund 
of  knowledge  will  be  fulfilled. 

I welcome  you  also  as  a citizen  of  the  city  located  by  W ashington 
and  planned  by  L’Enfant,  under  his  supervision,  which  has  grown 
during  the  first  century  of  its  existence  into  a city  surpassing  in 
beauty  and  rivalling  in  attractiveness  the  more  favored  and  older 
cities  of  both  the  old  and  new  world.  A city  representing  in  its  pop- 
ulation sixty  millions  of  free  people  inhabiting  a domain  stretching 
across  a continent  from  ocean  to  ocean  and  from  the  frigid  north, 
where  the  summer  solstice  finds  the  earth  buried  in  snow  and  ice,  to 
the  evergreen  and  tropical  south.  A city  holding  together  in  one 
compact  community  a cosmopolitan  population  where  education  and 
culture  need  neither  the  blazonry  of  titular  insignia,  the  heraldiy  of 
ancestral  distinction,  nor  the  glamour  of  wealth  to  command  position 
and  influence.  Where  the  lady  and  the  gentleman  can  always  find 
congenial  and  cultivated  companionship  free  from  the  conventional 
and  exclusive  formalities  which  disrupt  society  into  graded  coteries 
of  self -constituted  notables.  Where  you  will  not  be  surprised  to  find 
a place  of  residence  that  has  attracted  the  cultivated  and  leisure 
classes  from  every  state  and  city  in  the  Union. 

I welcome  you  also  as  a citizen  of  a city  richly  endowed  by  a mu- 
nificent government  with  scientific  foundations,  not  as  yet  complete  in 
any  department,  but  steadily  progressing  towards  that  standard  of  ex- 
cellence and  usefulness  which  will,  in  the  near  future,  make  the  politi- 
cal home  of  the  nation  the  center  of  its  science,  literature  and  art. 

I need  hardly  tell  you,  gentlemen,  how  much  this  government  has 
done  for  our  profession.  You  know  of  the  Medical  Library,  un- 
equaled in  volumes  and  value,  and  the  Medical  Museum,  with  its  ana 
tomical  and  biological  laboratories,  unsurpassed  by  any  similar  col- 
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lection  in  the  world,  both  now  located  in  a building  constructed  for 
the  purpose,  and  so  arranged  as  to  exhibit  their  extent  to  casual  in- 
spection, and  to  enhance  their  value  for  appropriate  and  available 
purposes. 

In  connection  with  this  magnificent  library  the  publication  of  the 
Index  Catalogue,  which  enables  the  investigator  to  study  any  medical 
subject  from  its  beginning  down  to  its  latest  publication,  and  of  which 
it  is  not  too  much  to  say,  that  it  will  contribute  more  towards  the 
higher  education  of  the  profession  than  any  single  act  of  any  nation 
on  the  face  of  the  globe.  And  all  this  has  been  accomplished  in  the 
lifetime  of  one  man,  who  still  lives  to  prosecute  his  labors  with  that 
diligence,  fidelity  and  pertinacity  which  marks  the  unselfish  and  con- 
scientious enthusiast. 

Then,  too,  the  government  has  established,  in  connection  with  the 
Bureau  of  Naval  Medicine  and  Surgery,  a Museum  of  Hygiene,  which 
offers  to  every  citizen  the  opportunity  to  examine  and  study  the  rel- 
ative advantages  and  utility  of  every  device  and  appliance  for  the 
improvement  and  perfection  of  the  hygiene  of  the  dwelling.  Under 
the  fostering  care  of  a liberal  government  and  the  conscientious  dis- 
cipline of  the  Naval  Bureau  of  Medicine  this  establishment  has 
already  become  an  important  adjunct  to  preventive  medicine,  and  will, 
without  doubt,  continue  to  grow  in  usefulness  both  to  the  government 
and  to  the  country  at  large. 

The  National  Quarantine  and  Marine  Hospital  Service  is  another 
establishment  which  allies  the  government  with  the  medical  profession 
and  brings  it  close  to  the  people  of  the  country  in  its  beneficent  pur- 
pose to  provide  for  the  sick  and  disabled  sailors  of  the  Merchant  and 
Revenue  Marine,  and  to  prevent  the  introduction  and  spread  of  con- 
tagious diseases  into  the  country  through  its  maritime  ports. 

It  may  be  that  the  government  required  these  establishments  to  ful- 
fill its  delegated  functions,  and  is  compelled  to  secure  the  services  of 
skilled  medical  men  to  superintendent  their  proper  administration  ; 
nevertheless,  even  admitting  this  necessity  to  be  the  primary  cause  for 
their  creation,  it  in  no  manner  impairs  their  value  to  the  profession, 
and  their  foundation  imposes- upon  us  the  duty  to  utilize  them  for  the 
common  good,  and  invite  us  to  aid  to  develop  and  widen  the  scope  of 
these  endowments  to  the  end  that  we  and  the  people  may  realize  the 
full  measure  of  their  usefulness. 

. The  bureaux  °f  Army  and  Navy  Surgery  are  also  located  here.  It 
is  true,  they  are  corps,  constituting  an  important  and  essential  part  of 
the  complete  equipment  of  the  military  establishment  of  the  Nation. 
They  are,  nevertheless,  the  instrumentalities  through  which  the  gov- 
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eminent  has  been  enabled  to  call  into  its  service  medical  men  of  the 
highest  order  of  professional  attainments,  and  to  accomplish  so  much 
in  promoting  the  advancement  of  scientific  medicine. 

The  government  has  been  equally  generous  towards  other  depart- 
ments of  science.  If  the  time  and  occasion  permitted  it  would  give 
me  great  pleasure  to  lay  before  you,  in  detail,  the  work  being  done  in 
the  scientific  bureaux,  established  and  supported  by  the  general  gov- 
ernment in  this  city  ; and,  also,  to  refer  to  the  eleemosynary  and 
educational  institutions  founded  and  exclusively  supported  by  the 
government,  as  well  as  others  to  which  it  contributes  annually  a lib- 
eral though  partial  support.  I must,  however,  be  content  with  the 
bare  statement  of  the  fact  that  you  may  carry  home  with  you  the  con- 
viction which  I wish  to  impress  upon  you,  in  behalf  of  our  city,  that 
by  virtue  of  the  foundations  and  endowments  of  the  government,  it 
has  become  a scientific  and  educational  center  equal  to  any  and  sur- 
passing most  of  the  older,  richer  and  more  populous  cities  of  the 
country.  In  this  connection  I cannot  omit  reference  to  her  admirable 
system  of  common  schools,  and  her  Universities  : That  of  George- 
town, with  its  department  of  Humanities,  Philosophy  and  Science, 
and  of  Law  and  Medicine  ; the  Columbian,  with  its  preparatory,  scien- 
tific, law  and  medical  departments  ; the  National,  limited,  as  yet,  to 
Law,  Medicine,  and  Dentistry  ; the  Howard,  specially  devoted  to  the 
education  of  the  colored  citizens,  with  departments  of  Literature,  Law, 
Medicine,  Dentistry  and  Theology  ; and,  finally,  the  new  Catholic,  now 
in  course  of  organization  and  construction. 

To  all  this  let  me  add  the  Smithsonian  Institution  with  its  annexes  of 
the  National  Museum  and  the  Fish  Commission  ; the  Department  of 
Education  ; the  National  Academy  of  Sciences,  which,  by  law,  is 
required  to  hold  its  annual  sessions  in  this  city  ; and  the  voluntary 
scientific  organizations,  known  as  the  Philosophical,  Biological  and 
Anthropological  societies,  which  bring  together  at  stated  periods  the 
men  of  learning  and  science  residing  here  either  officially  or  for 
convenience  or  comfort,  and  you  will  realize  something  of  the  scope 
and  importance  of  the  scientific  and  educational  work  now  carried  on 
in  this  city  as  well  as  the  prominent  position  already  achieved  by 
science,  and  the  justification  for  our  faith  in  the  greatness  of  its 
future. 

And  now  having  briefly  suggested  our  present  and  prospective 
claims  to  a prominent  place  as  a scientific  center,  will  you  not  join 
with  me  in  the  hope  that  this,  the  cosmopolitan  city  of  the  Nation,  the 
heart  of  its  political  life,  may  also  speedily  become  its  scientific  and 
educational  Mecca,  as  well. 
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There  is  still  another  relation  which  the  government  holds  to  its 
Capital,  the  wisdom  of  which  one  cannot  fully  appreciate  without  a 
residence  long  enough  to  observe  its  practical  bearing.  By  a pro- 
vision of  the  Constitution  the  territorial  area  is  held  under  the  ex- 
clusive jurisdiction  of  Congress.  The  government  holds  in  fee 
simple  the  title  to  all  the  public  highways,  the  public  buildings  and 
the  numerous  parks  ; makes  all  laws,  appoints  all  officers,  levies,  col- 
lects and  disburses  all  taxes  ; and  contributes  an  equal  amount  to  the 
support  of  the  municipality.  To  her  the  citizens  are  indebted  for 
these  beautiful  streets,  these  avenues  of  shade  trees,  the  flowing  foun- 
tains and  decorated  parks  which  adorn  the  landscape  at  every  turn 
with  foliage,  flowers  and  sward,  and  contribute  so  much  to  the  health- 
fulness of  the  city. 

This  is  the  Capital  of  a great,  growing  and  prosperous  nation,  beau- 
tiful in  design  and  susceptible  of  greater  and  more  magnificent  em- 
bellishment. Every  citizen  of  the  country  should  share  in  the  wish 
for  its  substantial  improvement  and  adornment,  that  it  may  become 
commensurate  with  its  importance  and  capabilities.  The  time  is  not 
very  remote  when  the  fostering  care  of  a generous  government  and 
the  energy  of  its  resident  population  will  make  it  the  most  desirable 
city  for  residence  in  this  great  and  populous  country.  When  its  sub- 
urban elevations  will  be  covered  with  winter  residences  and  summer 

villas  rivalling  in  beauty  and  grandeur  the  taste  and  display  along  the 
cliff  at  Newport.  J s 

I need  hardly  tell  you  that  Washington  is  a healthy  city  : but  I will 
send  a message  through  each  of  you  to  the  people  at  your  homes,  that 
you  may  tell  them  how  much  their  government  is  doing  to  improve 
the  healthfulness  of  this  city.  In  times  past  we  have  read  the 
graphic  descriptions  of  the  dreadful  malaria  that  was  so  dense  it 
could  be  sliced  into  blocks,  followed  people  in  fierce  pursuit  at  every 
tan.  dunng  the  day,  howled  under  the  eaves  at  night,  stole  through 
the  stomach,  and  sneaked  under  the  nether  garments.  But  thanks  to 

elrrreT ' ' ^ 7“  “ " 4 in  2 

eai  future,  the  river  front  of  our  city  will  be  covered  by  a macrnifi 

cent  park,  washed  along  its  entire  shore  by  the  swift  current  of  a fiver 

mafanwTh?1';  ^ T ^ t0°’  * ^ 

malaria  of  the  correspondent  and  casual  visitor  covers  some 
notcommit, " lake  home  witl  ^2  ^ pG°ple  sho"ld 

^ ltrtLT8  ^ If*"  °f’  a^at"e 

and  ague!™  ^ 6 P°t0maC  flats>  and  has  never  yet  had  the  fever 
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The  By-Laws  of  the  Congress  as  prepared  by  the  Executive  Com- 
mittee were  then  read  by  the  Chairman  as  follows: 

1. 

This  organization  shall  be  known  as  the 

Congress  of  American  Physicians  and  Surgeons. 

2. 

It  shall  be  composed  of  national  associations  for  the  promotion  of 
medical  and  allied  sciences. 

3. 

It  shall  hold  its  sessions  triennially  in  the  city  of  Washington,  D.  C. 

4. 

The  officers  of  the  Congress  shall  be  a President,  Vice-Presidents, 
a Secretary,  a Treasurer,  and  an  Executive  Committee. 

5. 

The  President  shall  be  elected  by  the  Executive  Committee,  of 
which  he  shall  be  ex-officio  a member.  He  shall  preside  at  the  ses- 
sions of  the  Congress.  He  shall  deliver  an  address. 


6. 

The  Presidents  of  the  participating  societies  shall  be  ex-officio  the 
Vice-Presidents  of  the  Congress. 


7. 


The  Secretary  and  the  Treasurer  shall  be  elected  by  the  Execu- 
tive Committee.  They  shall  be  ex-officio  members  of  the  Executive 

Committee. 

8. 


The  Executive  Committee  shall  be  composed  of  one  (1)  member 
from  each  participating  Society,  and  said  members  shall  be  elected 
by  the  various  Societies  at  the  next  annual  meeting  subsequent  to 

the  Congress.  ,,  . ,. 

It  shall  be  charged  with  all  duties  pertaining  to  the  organization 

of  and  preparation  for  the  ensuing  Congress,  including  the  election 
of  all  officers  and  of  a Committee  of  Arrangements. 

It  shall  superintend  the  publication  of  the  Transactions  of  the  Con- 


gress. 

The  expenses  of  the  Congress  shall  be  divided  between  the  par- 
ticipating Societies  in  proportion  to  their  membership. 


10. 

The  admission  of  new  associations  to  participate  in  the  Congress 
shall  be  by  unanimous  vote  of  the  Executive  Committee. 
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These  were  adopted  singly  and  as  a whole. 
The  meeting  for  organization  then  adjourned. 


The  second  meeting  of  the  Congress  was  held  in  the  Main  Hall 
of  the  Grand  Army  Building,  Tuesday  evening,  September  ] 8th,  at 
8 o’clock.  It  was  called  to  order  by  the  President,  who  introduced 
Dr.  R.  H.  Fitz,  who  read  a paper,  as  appointed,  on  the  diagnosis 

AND  MEDICAL  RELATIONS  OF  INTESTINAL  OBSTRUCTION.  He  Was 

followed  by  Dr.  1ST.  Senn  on  its  Surgical  Relations.  Drs.  ¥m.  Pepper 
and  J.  Collins  Warren  were  then  called  upon  by  the  President  but 
declined  in  favor  of  the  foreign  guests  ; accordingly  Dr.  Arthur 
E.  Durham,  Senior  Surgeon  at  Guy’s  Hospital,  London  ; Dr.  William 
M.  Ord  of  St.  Thomas’  Hospital,  London,  and  Professor  Thomas 
Annandale  of  the  Medical  Department  of  the  University  of  Edin- 
boro’,  Scotland,  were  invited  to  speak  by  the  President,  after  which 
Drs.  Fitz  and  Senn  closed  the  discussion. 


The  third  meeting  of  the  Congress  was  held  in  the  same  hall, 
Wednesday  evening,  September  19th.  It  was  called  to  order  at  8 
o’clock,  the  President  in  the  chair,  who  introduced  Dr.  Chas.  K. 
Mills  to  read  a paper  on  the  diagnostic  features  of  Cerebral 
Localization.  Dr.  Roswell  Park  followed  by  a paper  on  its  Sur- 
gical Relations.  The  discussion  was  opened  by  Dr.  David  Ferrier 
of  London  ; he  was  followed  by  Mr.  Victor  A.  H.  Horsley,  F.R.C.S., 
of  London.  Dr.  M.  Allen  Starr  then  spoke  on  Aphasia.  Dr.  E.  C. 
Seguin  was  called  upon  but  declined  in  favor  of  the  surgeons' 
whereupon  Drs.  W.  W.  Keen  and  Robert  F.  Weir  spoke  on  some  of 
its  Surgical  Aspects.  Drs.  Mills  and  Park  closed  the  discussion. 


The  Congress  held  its  fourth  meeting  on  Thursday  evening  at  8 
o c ock,  in  the  Hall  of  the  National  Museum  to  listen  to  the  address  of 
the  President  on  Medical  Museums,  Dr.  D.  Hayes  Agnew,  the  Presi- 

dent  of  the  American  Surgical  Association,  ex-officio  Vice-President, 
m the  Chair.  ’ 

After  the  address  of  the  President,  Dr.  R.  A.  Kinloch,  of  Charles- 
ton, S.  C.,  arose  and  addressed  the  Chair  as  follows  : 

“ Mr.  Chairman : 
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And  first,  all  honor  to  my  associate-fellow  of  the  Surgical  Association,  Dr. 
C.  H.  Mastin,  of  Mobile,  Ala.,  to  whom  belongs  the  conception  of  such 
an  organization,  and  who  has  so  assiduously  worked  for  its  full  develop- 
ment. Now,  the  Congress  has  not  only  been  created  but  it  is  already  a 

healthy,  vigorous  body.  ^ , , 

All  honor  to  the  Executive  Committee,  and  to  the  officers  who  have  so  suc- 
cessfully presided  over  its  deliberations,  and  to  the  local  Committee  of 
Arrangements  whose  foresight  and  admirable  selections  have  facilitated 
our  labor.  By  combined  effort,  and  a happy  coordination  of  many  parts, 

we  have  as  the  result,  a glorious  whole. 

And  last,  but  not  least,  all  honor  to  you,  the  noble  co-workers  of  the  special 
societies  who  surround  me.  It  is  you  who,  by  your  labor  of  three  days  past, 
have  infused  into  this  organization  so  permanent  a life  that  it  stands  to-day 
before  the  American  people,  and  before  the  world,  a body  ever  to  be  remem- 
bered for  the  harmony  of  its  action  and  the  value  of  its  scientific  work. 

It  does  not  require  the  foresight  of  a prophet  to  predict  that  its  young  life- 
blood is  destined  to  carry  vitality  and  energy  wherever  the  arteries  of 

science  and  civilization  shall  extend.  ... 

Mav  I indulge  the  hope  that  our  successors  for  the  ages  to  come  will  so 
maintain  its  character  and  enlarge  its  work  that  science  will  come  to  do  it 

homaere  and  humanity  rise  up  to  call  it  blessed. 

I move,  Mr.  President,  that  the  thanks  of  this  body  be  returned  to  Dr. 
Mastin,  to  the  officers,  and  to  the  committee  of  arrangements,  for  the 
masterly  manner  in  which  they  have  discharged  their  duties. 


The  motion  was  unanimously  carried. 

Sir  William  MacCormac  of  London  then  addressed  the  Chair  as 
follows  : 


“ Mr.  Chairman:  . , , 

I have  been  asked  to  return  thanks  on  behalf  of  the  foreign  guests . and 
t Ho  in  do  so  adequately  the  task  were  a most  pleasant  one.  But  I 

invariable  kindness,  exceeding  courtesy,  and  overflowing  hospitality, 
invariable  ’ we  are  in  n0  true  sense  foreigners.  We 

***  ***  °f — butbrothers  by  kindred 

” ”mtmberWI tad  a good  deal  to  do  with  the  organi- 
rL  of  an  international  Medical  Congress  which  met  some  time  since  in 
Tim  and  it  is  I suppose,  because  some  of  you  recall  that  occasion,  that  I 
London,  and  lt  l8’  “ P'  , ’ If  j mav  speak  as  one  possessing  some 

have  now  the  honor  to e^^ho.ld  do,  I would  wish  most 

knowledge  of  the  wo  k I d ^ ^ proved  a most  bril- 

emphatically  to  lecord  t P ss  ((J  whioh  j have  just  referred  was  an 

liant  and  BUC““tu‘ h meeting  here  in  Washington  is  National,  composed 
International  one,  but  ,,,,1  'surgeons,  and  therefore  in  most  respects 

only  of  American  Meeting  is  constituted  by  the  men 
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of  the  medical  profession  of  this  country.  Many  of  them  have  come  one 
thousand,  two  thousand,  three  thousand  miles  even,  from  North,  South, 
East  and  West  of  this  magnificent  land  in  order  to  attend.  Some  ten  or 
twelve  of  the  special  medical  societies  of  America  have  agreed  to  meet  to- 
gether and  my  foreign  colleagues  and  myself  have  been  alike  surprised  by 
the  number  and  value  of  the  contributions  to  medical  science  in  all  its 
branches  which  this  occasion  has  elicited.  I took  the  pains  to  count  them, 
and  there  are  two  hundred  and  fourteen  essays  altogether.  In  some  sections 
the  names  of  those  taking  part  in  the  discussions  are  set  down  and  among 
them  I find  sixty  and  more  of  the  best  known  names  from  the  various  divis- 
ions of  this  great  continent.  I need  not  refer  to  the  general  discussions  and 
addresses,  which  by  common  consent  have  delighted  all  those  who  have 
heard  them.  Being  a surgeon,  I devoted  myself  more  especially  to  the  Sur- 
gical Association,  and  can  only  regret  I was  unable  to  be  more  frequently 
present  in  some  of  the  others.  This,  however,  I can  say  with  all  sincerity 
that  the  contributions  made  in  that  Association,  from  the  masterly  and 
philosophical  address  of  its  President,  Dr.  Agnew  onwards,  were  of  the  high- 
est order  Of  excellence,  and  as  regards  one  of  these  contributions,  I may  even 
say,  that  I felt  glad  that  for  the  privilege  of  hearing  it  alone  I had  crossed 
the  Atlantic.  It  has  been  urged  that  these  are  societies  of  specialists  and 
specialties.  This  objection  is,  I consider,  largely  met  by  the  fact  that  these 
different  societies  assemble  together  at  one  and  the  same  time,  and  also  meet 
together  m common  general  session  of  the  Congress.  The  members  must 
thus  of  necessity  hold  intercourse  and  interchange  thought  with  each  other. 

'iou  are,  besides,  most  fortunate  in  being  presided  over  at  this,  your  first 
meeting,  by  a chief  whose  ability  and  position  are  alike  unique  and  command 
the  admiration  of  the  scientific  world.  In  the  address  by  Dr.  Billings  to 
which  we  have  just  listened,  which  I will  not  in  his  presence  venture  to 
characterize,  he  said  some  words  which  I took  down  at  the  time  —they  are 

balIncedMe8’11616  °r  SCienC6  Sh°Uld  SUffice  f°r  the  sole  obJect  of  a well 

dentntlemen’  SUCh  a man’  n0t  °f  °ne  Science’  but  of  “any,  is  your  Presi- 
We  all  thank  you.” 


Dr.  W.  Pepper,  of  the  Executive  Committee,  spoke  as  follows  : 

“ The  exercises  of  this  evening  bring  to  a close  the  first  Congress  of 
American  Physicians  and  Surgeons.  We  have  to  congratulate  ourselves  on 

dmcX  IndTlmd  t ^ °f  *!'e  Collgress  was  “ task  «f  “me 

sssr - 

Were  already  ^^7  successful  and  useful.  The  anxi 

s x ^rrdirE 

and  success  of  e!ch  “dependent  vigor 
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It  is  without  hesitation  I assert  that  so  far  as  this  first  Congress  is  con- 
cerned our  anxiety  has  been  dispelled.  It  will  be  admitted  by  all  who  have 
attended  its  session,  and  by  all  who  shall  read  its  record,  that  a higher  level 
in  scientific  value  has  been  reached  than  at  any  previous  medical  meeting  in 


Organized  for  strictly  scientific  objects,  so  as  to  exclude  rigidly  all  medical 
nolitics  all  schemes  of  personal  ambition,  and  all  possibility  of  antagonism 
or  interference  with  existing  associations,  it  has  proved  capable  of  drawing 
not  only  the  best  men  in  American  medicine,  but  of  securing— what  we 
have  all  felt  to  be  one  of  the  choicest  advantages  and  pleasures  of  the  occa- 

sion the  presence  of  many  foreign  colleagues  of  world-wide  fame.  Their 

cordiality  and  courtesy  have  added  a charm  to  our  social  meetmgs  while 
their  words  of  weighty  wisdom  and  of  mature  experience  have  won  an  in- 
crease of  the  high  repute  they  already  enjoyed  among  us. 

But  it  yet  remains  to  be  demonstrated  that  the  influence  of  this  Congress 
upon  individual  societies  is  to  prove  all  that  has  been  hoped.  Just  so  ar 
ag  this  hope  is  realized  will  the  record  of  successive  Congresses  compare 

W wVmusf clnsidefthat  in  perfecting  this  organization,  we  have  set  up  for 
ourselves  a lofty  standard  of  professional  and  scientific  duty.  If  it  is  to  remain 
a high  and  coveted  honor  to  be  a member  of  the  Congress  of  American  aysi- 
cians  and  Surgeons,  it  will  be  because  each  special  society  guards  its  portals 
even  more  and  more  strictly;  makes  genuine  ability  and  solid  work  the 
indispensable  qualifications  for  admission  ; and  continued  scientific  activi  y 
"gnizedVty  of  memberships.  It  is  hoped,  nay,  t is 
confidence,  that  these  results  will  follow  in  every  instance,  so  that  gieat  as 
should  be  our  satisfaction  in  reflecting  upon  the  success  already  achieved, 
must  be  far  exceeded  by  that  which  we  anticipate. 


The  Congress  then  adjourned  sine  die. 

W M.  H.  CaRMALTj 

Secretary. 


INVITED  GUESTS. 
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The  following  gentlemen  from  other  countries  were  present  as 

Invited  Guests 

of  one  or  more  of  the  different  Associations. 


Thomas  Annandale,  Esq.,  F.R.C.S., 

Dr.  A.  B.  Atherton, 

Dr.  James  C.  Cameron, 

Arthur  E.  Durham,  Esq.,  F.R.C.S., 
Fred’k  von  Esmarch,  Geh.  Med. -Rath., 
Frederic  S.  Eve,  M.D.,  F.R.C.P. 

David  Ferrier,  Esq.,  F.R.C.P., 

Dr.  William  Gay, 

Reginald  Harrison,  Esq.,  F.R.C.S., 
Robert  Harvey,  Surg.  Maj.  Bengal  Army, 
Grailey  Hewitt,  Esq.,  F.R.C.P., 

Victor  A.  H.  Horsley,  Esq.,  F.R.C.S., 

L.  C.  Lane,  M.D.,  LL.D., 

Dr.  Rafael  Lavista,  Prof,  of  Surgery, 

Sir  William  MacCormac,  F.R.C.S.I., 
F.R.C.S.  Eng., 

William  M.  Ord,  M.D.,  F.R.C.P., 

William  O.  Priestley,  M.D.,  LL.D 
F.R.C.P.  Edinb., 

P.  H.  Pye-Smith,  M.D.,  F.R.C.P., 

Dr.  J.  W.  Rosebrugh, 

Arthur  Ernest  Sansom,  M.D.,  F.R.C.P., 
Dr.  Francis  I.  Shepherd, 

W.  I.  Sinclair.  Esq.,  M.D., 

Sir  Spencer  Wells,  Bart.,  F.R.C.S.,  Eng., 


Edinburgh,  Scotland. 
Toronto,  Canada. 
Montreal,  Canada. 
London,  England. 

Kiel,  Germany. 

London,  England. 
London,  England. 
London,  England. 
Liverpool,  England. 
Liverpool,  England. 
London,  England. 
London,  England. 

San  Francisco,  California. 
City  of  Mexico. 

London,  England. 

London,  England. 

London,  England. 

London,  England. 
Hamilton,  Ontario. 
London,  England. 
Montreal,  Canada. 
Manchester,  England. 
London,  England. 
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MEMBERS  PRESENT. 


The  following  Fellows  or  Members  were  present  at  the  meetings  of  their 
respective  Associations  or  Societies. 


FROM  THE 

AMERICAN  OPHTHALMOLOGICAL  SOCIETY.  1864. 


Dr.  Swan  M.  Burnett, 

Dr.  Peter  A.  Callan, 

Dr.  William  H.  Carmalt, 
Dr.  David  C.  Cocks, 

Dr.  Richard  H.  Derby, 

Dr.  William  S.  Dennett, 
Dr.  John  Green, 

Dr.  Howard  F.  Hansell, 
Dr.  Edward  E.  Holt, 

Dr.  Edward  Jackson, 

Dr.  Charles  W.  Kollock, 
Dr.  Francis  B.  Loring, 

Dr.  W.  V.  Marmion, 

Dr.  B.  L.  Milliken, 

Dr.  W.  F.  Mittendorf, 

Dr.  Henry  D.  Noyes, 

Dr.  Chas.  A.  Oliver, 

Dr.  Oren  D.  Pomeroy, 

Dr.  Jonathan  S.  Prout, 
Dr.  S.  O.  Richey, 

Dr.  Samuel  B.  St.  John, 
Dr.  W.  W.  Seely, 

Dr.  J.  Oscroft  Tansley, 
Dr.  Lewis  H.  Taylor, 

Dr.  Samuel  Theobald, 

Dr.  William  Thomson, 
Dr.  John  Van  Duyn, 

Dr.  J.  J.  B.  Vermyne, 
Dr.  David  Webster, 

Dr.  Henry  W.  Williams, 
Dr.  F.  M.  Wilson, 


Washington,  D.  C. 

New  York  City. 

New  Haven,  Connecticut. 

New  York  City. 

New  York  City. 

New  York  City. 

St.  Louis,  Missouri. 
Philadelphia,  Pennsylvania. 
Portland,  Maine. 

Philadelphia,  Pennsylvania. 
Charleston,  South  Carolina. 
Washington,  D.  C. 
Washington,  D.  C. 

Cleveland,  Ohio. 

New  York  City. 

New  York  City. 

Philadelphia,  Pennsylvania. 
New  York  City. 

Brooklyn,  New  York. 
Washington,  D.  C. 

Hartford,  Connecticut. 
Cincinnati,  Ohio. 

New  York  City. 
Wilkes-Barre,  Pennsylvania. 
Baltimore,  Maryland. 
Philadelphia,  Pennsylvania. 
Syracuse,  New  York. 

New  Bedford,  Massachusetts. 
New  York  City. 

Boston,  Massachusetts. 
Bridgeport,  Connecticut. 
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THE  DIAGNOSIS  AND  MEDICAL  TREATMENT  OF  ACUTE 
INTESTINAL  OBSTRUCTION. 


BY  REGINALD  H.  FITZ,  H.D.,  OF  BOSTON, 

Professor  of  Pathological  Anatomy  in  Harvard  University;  Physician  to  the  Massachusetts 

General  Hospital. 

In  the  consideration  of  intestinal  obstruction  from  a medical  point 
of  view,  the  subjects  of  chiefest  importance  undoubtedly  relate  to 
diagnosis  and  treatment. 

The  present  communication  is  intended  to  call  attention  to  those 
features  which  may  possibly  serve  to  characterize  the  former,  and  to 
mark  the  limits  of  the  latter  up  to  the  point  of  surgical  interference. 
It  will  be  admitted  without  much  question  that  the  difficulties  of  exact 
diagnosis,  and  the  possibilities  of  permanent  relief,  are  greatest  in 
acute,  internal  forms  of  obstruction.  It  is,  therefore,  to  this  part  of 
the  subject,  in  particular,  that  the  present  enquiry  is  directed. 

The  term  intestinal  obstruction  would  seem  to  be  equivalent  to  stop- 
page of  the  bowels,  and  refers  to  the  absence  of  an  important  function 
of  this  apparatus.  The  conspicuous  causes  of  such  a stoppage  are 
essentially  mechanical,  and  the  anatomist  finds  the  bands  and  cords, 
the  slits  and  pouches,  the  invaginations,  twists  and  knots,  the  stric- 
tures, tumors,  and  abnormal  contents. 

But  in  another  class  of  cases  the  stoppage  is  present,  the  patient 
dies,  and  there  is  not  found  an  entirely  satisfactory,  mechanical  cause 
of  obstruction.  If  the  intestinal  coils  are  agglutinated  or  adherent  in 
such  a manner  that  valve-like  projections  into  the  canal  are  formed, 
these  are  considered  by  some  a satisfactory  explanation  of  the  symp- 
tom. If  the  mesentery  of  any  coil  is  so  contracted  that  the  legs  of 
the  loop  are  closely  approximated,  this  change  is  frequently  consid- 
ered a sufficient  cause.  But  agglutinated  and  adherent  coils  are  fre- 
quently found  in  the  absence  of  symptoms  of  intestinal  obstruction, 
and  the  contracted  mesentery  is  seen  in  cases  where  no  stoppage  of 
the  bowels  has  occurred. 

This  symptom  takes  place  in  still  another  series  of  cases  where  the 
anatomist  finds  no  suggestion  of  a lesion  which  offers  the  remotest 
possibility  of  acting  as  a mechanical  cause.  The  physician  then  says 
the  obstruction  must  be  due  to  a paralysis  of  the  muscular  coat,  or  a 
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spasm  of  the  circular  fibres,  or  a faulty  innervation,  or  to  some  pecu- 
liar modification  of  function. 

Intestinal  obstruction,  in  a technical  sense,  however,  means  some- 
thing more  than  stoppage  of  the  bowels.  The  latter  symptom  may  be 
present  at  the  outset,  it  may  occur  later  in  the  course  of  the  disease,  or 
frequent  loose  movements  may  be  a most  characteristic  symptom  of 
the  especial  variety  of  obstruction,  as  in  intussusception.  Frequent 
dejections  may  also  occur  in  the  early  stages  of  other  varieties  of  ob- 
struction, and  throughout  the  course  of  the  disease  when  faeces  are  the 
cause.  Stoppage  of  the  bowels  is  thus  not  only  unnecessary  as  a 
symptom  of  intestinal  obstruction,  hut,  when  present,  its  particular 
consideration  has  led  to  frequent  errors  of  diagnosis.  Of  all  the 
causes  of  stoppage,  which  have  given  rise  to  an  erroneous  diagnosis  of 
obstruction,  there  is  none  more  frequent  than  peritonitis. 

In  a general  peritonitis  the  bowels  are  expected  to  remain  inactive, 
and  medical  efforts  are  frequently  directed  to  this  result.  In  the  cir- 
cumscribed variety  the  important  symptoms  of  localized  pain  and  par- 
alyzed bowels  have  often  led  to  the  diagnosis  of  acute,  internal 
obstruction.  This  is  particularly  true  in  the  case  of  inflammation  of 
the  vermiform  appendix,  a disease  which  is  constantly  being  mistaken 
for  acute  obstruction.  This  error  in  diagnosis  leads  to  corresponding 
errors  in  treatment.  Because  the  bowels  have  been  opened  in  such 
cases  by  powerful  cathartics,  quicksilver,  electricity,  violent  move- 
ments of  the  body,  and  the  like,  therefore  these  are  claimed  to  be  val- 
uable and  eflicient  remedies  in  intestinal  obstruction.  Too  often  the 
speedy  death  of  the  patient  results  from  such  treatment,  the  local  peri- 
tonitis being  made  general. 

The  only  intestinal  obstruction  which  deserves  the  joint  considera- 
tion of  surgeons  and  physicians  is  that  due  to  well-recognized, 
mechanical  causes.  It  is  the  acute,  internal  variety  of  mechanical, 
intestinal  obstruction  which  forms  the  subject  of  this  paper. 

There  are  four  main  questions  which  require  consideration  in  any 
given  instance : 

First,  Is  the  case  one  of  acute,  internal  obstruction  ? 

Second,  Where  is  the  obstruction  seated  ? 

Third,  What  is  the  variety  ? 

Fourth,  What  is  to  be  done? 

The  statements  which  follow  in  this  paper  are  essentially  based  upon 
the  study  of  a series  of  cases  collected  from  the  English,  German,  and 
French  medical  literature  since  1880.  Its  claim  to  consideration  lies 
in  the  fact  that  all  the  cases  have  been  submitted  to  the  severest  criti- 
cism, with  the  resulting  exclusion  of  a very  large  number.  They  are 
included  under  the  heads  of  strangulation  by  bands,  cords,  etc.,  intus- 
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susception,  knots  and  twists,  obstruction  by  abnormal  contents,  stric- 
tures, and  tumors.  The  entire  number  is  two  hundred  and  ninety-five, 
and  they  are  divided  as  follows  : 

Strangulation 101  cases  = 34  per  cent. 

Intussusception 93  “ =32  “ 

Abnormal  contents 44  “ = 15  “ 

Twists  and  knots. 42  “ =14  “ 

Strictures  and  tumors 15  “ = 5 “ 


295  “ 100  “ 

Excluding  from  this  series  the  cases  of  acute  obstruction  from  ab- 
normal contents  and  from  strictures  and  tumors,  which  are  of  the 
least  importance  in  practice,  there  remain 

Strangulation 101  cases  = 43  per  cent. 

Intussusception 93  “ =89  “ 

Twists  and  knots 42  “ =18  “ 

236  “ 100 

It  is  interesting  to  compare  these  figures  with  the  larger  number  in 
the  collections  of  Duchaussoy,*  Brinton,f  and  Leichtenstern  : \ 


Percentage  of  relative  fre- 
quency of  the  more  prom- 
inent causes  of  acute,  in- 
testinal obstruction. 

Number  of  cases 
included. 

Strangulation. 

Intussusception. 

Twists  and  Knots. 

Duchaussoy  ... 

347 

54 

39 

6 

Brinton 

481 

33 

54§ 

10 

Leichtenstern 

1134 

35 

39 

6 

STRANGULATION. 

. Fu’st  m nurnencal  importance  as  a cause  of  acute,  intestinal  obstruc- 
tion is  strangulation  by  bands  or  cords. 

These  are  most  frequently  the  result  of  a pre-existing  peritonitis, 
and  are  either  fibrous  adhesions  alone,  or  are  formed  by  adherent  ap- 
pendages of  the  intestinal  or  genital  tract.  The  former  are  epiploic, 
vermiform,  diverticular,  omental,  or  mesenteric.  The  latter  are  Fallo- 


* Duchaussoy,  Memoirs  de  l’Acaddmie  Imp^riale  de  Medecine,  1850  xxiv.  91. 

t Brinton,  Intestinal  Obstruction,  1867,  88. 

t Leichtenstern,  Ziemssen’s  Handb.  d.  Sp.  Path,  und  Therapie,  1876,  vii.  2 528. 

§ Brinton  gives  forty-three  per  cent,  of  intussusception  in  his  table  of  six  hundred 
cases  of  mtestma  obstruction  by  this  lesion,  bands,  adhesions,  diverticula,  or  perito- 
neum external  to  the  bowel,  strictures  (including  a few  tumors)  involving  the  intestinal 
wall,  and  torsion  of  the  bowel  on  its  axis.  Op.  cit .,  38. 
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pian  tubes  and  pedunculate  ovarian  or  uterine  tumors.  The  diverticu- 
lar appendages  are  either  Meckel’s  diverticulum  (the  omplialo-mesen- 
teric  or  vitelline  duct),  or  the  persistent  remains  of  the  vitelline  blood- 
vessels. The  former  is  usually  attached  by  the  latter  to  some  part  of 
the  abdominal  wall  or  contents.  It  may  also  be  thus  attached  from 
peritonitis,  in  the  absence  of  the  latter.  The  persistent  vitelline  blood- 
vessels or  their  remains  may  likewise  form  the  strangulating  cord  in 
the  absence  of  the  diverticulum.  Omental  cords  may  be  adherent  in 
consequence  of  peritonitis,  or  they  may  result  from  the  presence  of 
slits  or  fissures  of  the  omentum.  The  mesentery  serves  as  a cause  of 
strangulation  when  it  is  fissured  by  a slit.  Peritoneal  pouches  and 
openings  may  be  added  to  the  above  list. 

There  seems  to  be  no  essential  difference  in  the  nature  of  the  symp- 
toms which  arise  from  these  causes  of  obstruction.  Cases  of  knots 
and  twists  of  the  small  intestine  might  be  added  to  the  list  from  the 
nature  of  their  symptoms,  but  their  number  is  so  small,  only  two  of 
each,  that  for  practical  purposes  they  may  be  omitted. 


The  immediate  anatomical  causes  of  the  one  hundred  and  one  cases 


of  strangulation  are  as  follows,  the  numbers 
lent  to  percentages  : 

Adhesions 

Vitelline  remains 

Adherent  appendix 

Mesenteric  and  omental  slits 

Peritoneal  pouches  and  openings 

Adherent  tube 

Pedunculate  tumor 


being  regarded  as  equiva- 


63  cases. 

21  “ 

6 “ 

6 “ 

....  3 “ 
....  1 “ 
1 “ 


101  “ 


Eighty-four  per  cent,  of  the  total  number  of  cases  were  due  to  bands 
and  cords  in  a limited  sense.  It  is  noteworthy  that  cases  of  diaphragm- 
atic hernia,  which  form  19$  of  Leichtenstern’s  cases,  were  not  reported 
in  the  past  eight  years. 

The  following  table  shows  the  bearing  of  sex  in  the  frequency  of 
obstruction  from  strangulation  : 


Adhesions. 

Vitelline 

Remains. 

Appendix. 

Slits. 

Pouches. 

Tube. 

Tumors. 

Total. 

Males  

39 

24 

19 

1 

5 

1 

5 

1 

2 

1 

1 

1 

70 

80 

Females 

63 

20 

6 

6 

3 

1 

1 

100 

acute  intestinal  obstruction. 
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It  thus  appears  that  70$  of  the  cases  of  obstruction  from  strangula- 
tion occurred  among  males.  Further,  that  nearly  all  the  cases  of  ob- 
struction from  vitelline  remains,  adherent  appendices,  and  slits  were 
found  among  men.  The  percentage  of  bands  of  intestinal  origin  and 
those  of  pelvic  origin  was  about  equal  in  the  two  sexes. 

The  age  at  which  the  obstruction  took  place  is  shown  in  the  follow- 
ing table  : 


Tears  of  Age. 

Adhesions. 

Vitelline 

Remains. 

Appendix. 

Slits. 

Pouches. 

O 

& 

d 

H 

Total. 

1-  5 



2 

-- 

-- 

-- 

-- 

2 

5-10 

-- 

3 

1 

-- 

-- 

-- 

4 

10-15- 

2 

2 

1 

-- 

-- 

-- 

5 

15-20 

6 

2 

-- 

1 

-- 

-- 

9 

20-25. 

12 

5 

-- 

-- 

-- 

-- 

17 

25-30 

8 

4 

1 

1 

-- 

-- 

14 

30-35 

4 

-- 

-- 

2 

-- 

-- 

6 

35-40 

1 

1 

1 

-- 

-- 

-- 

3 

40-45 

6 

-- 

1 

-- 

-- 

-- 

7 

45-50 

2 

-- 

-- 

-- 

-- 

-- 

2 

50-55 

7 

-- 

1 

-- 

-- 

-- 

8 

55-60 

1 

-- 

-- 

1 

2 

i 

5 

60-65 

3 

-- 

-- 

1 

-- 

-- 

4 

65-70 

2 

-- 

-- 

-- 

-- 

-- 

2 

70-75 

1 

-- 

-- 

-- 

-- 

-- 

1 

55 

19 

6 

6 

2 

i 

89 

Strangulation  in  early  youth  was,  hence,  relatively  uncommon. 
"When  it  occurs  it  is  most  likely  to  result  from  vitelline  remains.  At 
least  40$  of  the  cases  of  strangulation  occurred  between  the  ages  of 
fifteen  and  thirty  years,  and  adhesions  as  the  cause  of  the  same  were 
more  than  twice  as  frequent  as  vitelline  remains.  After  the  age  of 
thirty  years  adhesive  bands  are  the  usual  cause. 


6 


DIAGNOSIS  AND  MEDICAL  TREATMENT  OF 


In  the  etiology  of  adhesions  a record  of  previous  peritonitis,  or 
perityphlitis,  was  found  in  ten  of  the  cases,  about  one-sixth  of  all, 
and  of  an  associated  hernia  in  seven  instances.  In  a small  fraction 
errors  in  diet,  violent  muscular  exercise,  blows  upon  the  abdomen, 
surgical  operations  for  pelvic  caries  and  cancer  of  the  bowels,  were 
important  in  the  etiology. 

In  nearly  one-half  of  the  cases  of  vitelline  remains  previous  attacks 
of  abdominal  pain  were  recorded,  and  in  one  instance  there  was  the 
history  of  a yellowish  discharge  from  the  navel  in  infancy.  One-half 
of  the  cases  of  adherent  appendix  were  preceded  by  an  attack  of  peri- 
typhlitis. Evidence  of  a pre-existing  attack  of  intestinal  obstruction 
was  found  in  one  case  of  mesenteric  slit ; another  was  preceded  by 
chronic  dysentery  for  a year.  A case  of  protrusion  of  the  intestine 
through  an  opening  in  the  coronary  ligament  suffered,  three  years 
before,  from  a severe  attack  of  inflammation  of  the  bowels,  with  inter- 
vening colic  and  repeated  diarrhoea.  The  immediate  attack  of  ob- 
struction in  two  cases  of  mesenteric  slit  followed  a fit  of  coughing  in 
the  one  and  took  place  at  stool  in  the  other. 

Evidence  of  antecedent  peritonitis  thus  existed  in  13$  of  the  cases, 
the  band  then  being  an  adhesion  or  an  appendix.  In  7$  of  the  cases 
a hernia  was  associated  with  the  band.  In  80$  of  the  cases  there  was 
no  factor  of  diagnostic  importance. 

Abdominal  pain  was  the  first  important  symptom  noticed  in  82$  of 
all  the  cases  of  strangulation.  The  percentage  of  its  frequency  in 
each  variety  of  strangulation  is  shown  as  follows  : — 

In  Adhesions in  50  cases = 79  per  cent,  of  all  the  cases. 

“ Vitelline  remains “ 18  “ — 86  “ “ “ 

“ Adherent  appendix “ 6 “ =100  “ “ “ 

“ Slits- “ 6 “ =100  “ “ “ 

“ Pouches  and  openings. . “ 2 “ = 66  “ “ “ 

82 


It  was  usually  sudden,  severe,  rarely  slight,  and  was  described  as 
colicky.  It  was  only  exceptionally  accompanied,  at  the  outset,  with 
tenderness.  In  the  majority  of  cases  it  was  simply  stated  to  be 
abdominal. 

It  was  located  at  the  navel  in  eight  instances,  at  the  epigastrium  in 
five,  in  the  right  iliac  fossa  in  four,  at  the  hepatic  flexure  and  in  the 
right  hypoehondrium  each  in  three  cases,  in  the  left  iliac  fossa  in  two, 
in  the  lumbar  region,  splenic  flexure,  along  the  spermatic  cord,  and  in 
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the  spine  and  back  each  in  one  case.  An  exact  localization  of  the 
incipient  pain  was  thus  recorded  in  29$  of  all  the  cases.  There  seems 
to’  be  no  diagnostic  importance  to  be  attached  to  the  seat  of  pain  as 
evidence  of  strangulation,  or  of  its  special  cause,  as  will  become 
apparent  when  the  seat  of  the  obstruction  is  stated. 

The  initial  pain  was  found  to  be  early  associated  with  nausea  or 
vomiting,  either  alone  or  together,  in  69$  of  the  cases.  The  date  of 
appearance,  and  the  frequency  in  the  special  varieties  of  strangulation 
are  given  in  the  following  table  : — 


Date. 

Adhesions. 

Vit.  remains. 

Appendix. 

5 

•r-i 

c Z 

Pouches,  etc. 

Total. 

1st  day 

21 

13 

5 

2 

1 

42 

2nd  “ 

7 

4 

1 

1 

13 

i 

i 

i 

i 

l 

i 

» 

f 

i 

i 

t 

i 

■ 

i 

i 

u 

CO 

2 

-- 

-- 

1 

3 

4th  “ 

2 

-- 

-- 

1 

3 

5th  “ 

1 

-- 

-- 

-- 

1 

Not  given 

7 

-- 

-- 

-- 

-- 

7 

40 

17 

6 

4 

2 

69 

A comparison  of  these  figures  shows  the  occurrence  of  this  symptom 
on  the  first  day  in  68$  of  those  cases  in  which  it  was  possible  to  deter- 
mine the  date  with  accuracy.  It  took  place  on  the  first  day  in  at 
least  one-third  of  the  cases  of  adhesions,  in  more  than  one-half  of 
those  of  vitelline  remains,  in  five-sixths  of  those  of  peritoneal  slit. 
The  proportion  is  evidently  much  greater  when  the  number  of  cases 
is  considered  in  which  the  date  of  occurrence  could  be  definitely  ascer- 
tained. The  relative  frequency  then  becomes  more  than  one-half  in 
the  case  of  adhesions,  two-thirds  in  those  of  vitelline  remains,  five- 
sixths  in  adherent  appendix,  and  one-half  in  strangulation  by  a slit. 

Its  occurrence  on  the  first  day  is  most  suggestive  of  an  adhesion,  a 
vitelline  cord  or  diverticulum,  an  appendix,  a slit,  or  a pouch,  in  the 
order  stated. 

The  occasional  absence  of  nausea  or  vomiting  is  noteworthy,  and  is 
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mentioned  in  two  cases  of  strangulation  by  adhesions,  one  of  which 
terminated  fatally,  the  other  in  recovery,  after  laparotomy. 

The  vomit,  as  in  all  cases  of  intestinal  obstruction,  was  usually  com- 
posed, at  the  outset,  of  the  food  last  taken.  It  then  became  mixed 
with  bile,  eventually  yellow,  and  finally  fecal.  It  was  frequently 
noticed  that  the  vomiting  only  became  constant  when  material  was 
persistently  taken  into  the  stomach. 

Fecal  vomit  is  a term  which  is  somewhat  loosely  applied,  and  is  in 
no  way  to  be  regarded  as  other  than  conventional.  There  was  no 
evidence  to  warrant  the  idea  that  the  contents  of  the  large  intestine 
were  ever  vomited.  The  distinction  between  the  yellow  vomit  and 
the  fecal  or  stercoraceous  variety  seems  to  depend  chiefly  upon  the 
length  of  time  during  which  a pyloric  insufficiency  has  existed.  It  is 
quite  probable  that  among  the  records  of  fecal  vomit  are  those  in 
which  this  term  was  applied  to  the  ejection  of  a yellow,  odorless, 
intestinal  fluid.  The  term  should  be  more  exclusively  applied  to  the 
offensive  ejections  which  have  remained  sufficiently  long  above  the 
point  of  obstruction  to  become  fetid.  The  following  table  shows  the 
date  of  this  intestinal  vomit  in  thirty-seven  cases  : — 


Date. 

Adhesions. 

Vit.  remains. 

Appendix. 

| Slits. 

Total. 

2nd  day 

2 

2 

-- 

-- 

4 

3rd  “ 

4 

2 

2 

-- 

8 

4th  “ 

3 

1 

-- 

-- 

4 

5th  “ 

6 

-- 

-- 

1 

7 

6th  “ 

2 

3 

-- 

-- 

5 

7th  “ 

2 

1 

-- 

-- 

3 

8th  “ 

1 

-- 

-- 

-- 

1 

9th  “ 

2 

-- 

-- 

-- 

2 

10th  “ 

1 

1 

-- 

-- 

2 

13th  “ 

-- 

-- 

-- 

1 

1 

Not  given 

5 

4 

1 

-- 

10 

28 

14 

3 

2 

47 
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The  vomit  thus  became  fecal  most  often  on  the  third  and  fifth  days, 
although  on  these  dates  in  only  about  one-fifth  of  the  cases  in  which 
definite  dates  were  given. 

Tympany  is  next  in  importance  to  abdominal  pain  and  vomit  as  a 
symptom  of  obstruction  from  strangulation.  Its  occurrence  in  56$  of 
all  cases  is  recorded,  and  the  date  of  its  appearance  is  given  as  fol- 
lows : — 


Date. 

Adhesions. 

Vit.  remains. 

Appendix. 

Slits. 

Pouches. 

Total. 

1st  day 

3 

_ _ 

.. 

.. 

2 

2nd  “ 

2 

1 

2 

1 

_ _ 

6 

3rd  “ 

4 

2 

1 

1 

8 

4th  “ .... 

4 

2 



1 

1 

8 

5th  “ .... 

4 

2 

1 

_ _ 

_ _ 

7 

6th  “ 

5 

2 

_ _ 

1 

8 

7th  “ 

2 

1 

_ _ 

3 

8th  “ 

1 



.. 

1 

9th  “ 

-- 

1 



1 

10th  “ . 

-- 

1 



1 

11th  “ ... 

2 

-- 



.. 

2 

13th  “ ... 

2 

-- 

-- 

.. 

2 

Not  given 

4 

1 

1 

1 

-- 

7 

32 

13 

5 

4 

o 

56 

o jHf  nfrt0  distenti“n  of  the  “Mom™  thus  occurred  in  more  than 
one-half  of  the  cases  of  strangulation,  and  was  most  frequent  from  the 

eTl,°h t 81Xtl',dayS  K whdly  absent  as  late  a! 

t,  ith  day,  and  may  be  much  on  the  first  day.  It  waB  sometimes 
enormous  during  the  first  week,  but  much  more  often  slight  or  moder- 
■ The  distended  abdomen  was  not  especially  tender  to  the  touch. 
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An  abdominal  tumor  was  sometimes  noticed  in  cases  of  strangula- 
tion, and  a distinction  is  to  be  drawn  between  tympany  and  tumor, 
although  tympanitic  intestines  may  be  the  cause  of  each.  Under  the 
general  head,  tumor,  are  included  circumscribed,  distended,  visible  in- 
testinal coils  as  well  as  local  swellings  not  thus  characterized.  The  latter 
were  either  palpable  or  their  limits  were  determined  by  dullness  on 
percussion  in  an  elsewhere  resonant  and  unusually  distended  abdomen. 
Sudh  tumors  and  visible  coils  occurred  as  follows  in  the  cases  of  stran- 
gulation : — 


Tumors. 

Visible  Coils. 

Adhesions . . 

4 

7 

Vitelline  remains ... 

4 

3 

Appendix 

1 

1 

Slits 

1 

-- 

10 

11 

Thus  in  less  than  one-fifth  of  the  cases  tumors  were  to  be  recog- 
nized. The  numbers  are  not  sufficient  to  serve  any  purpose  of  differ- 
ential diagnosis. 

Fever  was  noted  in  22$  of  all  the  cases.  It  rarely  occurred  before 
the  second  day,  was  sometimes  absent  altogether,  and,  when  present, 
the  temperature  was  below  100°  F.  in  nearly  one-half  of  the  cases.  Its 
occurrence  and  intensity  were  of  no  positive  value  in  the  diagnosis  of 
obstruction  from  strangulation. 

Hiccough  was  a symptom  of  such  infrequent  record  as  not  to  demand 
any  especial  attention. 

As  a rule  no  mention  was  made  of  any  peculiarities  of  the  urine  or 
its  flow.  The  latter  was  sometimes  mentioned  as  scanty  during  the 
first  few  days  and  after  the  tenth  day,  while  it  was  often  stated  as 
normal  on  the  thirteenth  day.  Its  composition  was  usually  noted  as 
normal ; occasionally  it  was  reported  to  contain  albumen  or  indican. 
The  cases  furnished  no  evidence  that  any  alteration  of  the  quantity  or 
quality  of  the  urine  is  of  any  diagnostic  value. 
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In  like  manner  with  regard  to  collapse.  The  date  of  its  occurrence 
was  given  in  23#  of  the  cases,  but  the  figures  are  too  few  to  aid  much 
in  fixing  upon  the  time  when  all  efforts  at  purely  medical  treatment 
shall  cease. 


Date. 

Adhesions. 

Vit.  remains. 

^ Appendix. 

Pouches,  etc. 

Total. 

1st  day 

1 

_ _ 

1 

2nd  “ 

2 

-- 

-- 

-- 

2 

3rd  “ 

2. 

1 

1 

4 

4th  “ 

-- 

1 

-- 

1 

5th  “ 

2 

1 

1 



4 

6th  “ 

1 

1 

_ _ 

2 

7th  “ 

1 

1 

_ _ 

2 

9th  “ 

1 

2 

3 

10th  “ 

-- 

1 

_ _ 

1 

11th  “ 

1 



1 

2 

18th  “ 

1 

-- 

-- 

-- 

1 

« 

12 

8 

2 

1 

23 

The  occurrence  of  collapse  is  not  to  be  regarded  as  necessarily  in- 
dicative of  a fatal  termination,  as  in  several  cases  recovery  followed 
laparotomy,  where  collapse  was  noted  at  or  before  the  time  of  oper- 
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The  bowel  obstructed  was  recorded  as  follows  in  74$  of  the  cases  : 


Intestine  Obstructed. 

Adhesions. 

1 Yit.  remains. 

Appendix. 

Slits. 

Pouches,  etc. 

Small 

39 

6 

15 

6 

4 

2 

2 

1 

Large, 

44 

15 

6 

6 

3 

The  part  of  the  intestine  obstructed  in  strangulation,  as  determined 
in  fully  three-fourths  of  all  the  cases,  is  the  small  intestine  in  nearly 
90$  of  the  cases,  and  the  large  in  10$. 

The  region  of  the  abdomen  in  which  the  strangulating  object  was 
found  was  as  follows  in  72$  of  the  cases: — 


Adhesion. 

Yit.  remains. 

Appendix. 

£ 

24 

: 

Pouches,  etc. 

Total. 

Right  iliac  fossa 

19 

21 

6 

1 

1 

48 

Pelvis 

7 

-- 

-- 

-- 

1 

8 

Left  iliac  fossa 

5 

-- 

-- 

1 

-- 

6 

Left  lumbar  region 

3 

-- 

-- 

-- 

-- 

3 

Right  lumbar  region 

2 

2 

Umbilical  region 

2 

-- 

-- 

-- 

-- 

2 

Right  hypochondrium.- 

1 

-- 

-- 

-- 

1 

2 

Left  bypochondrium... 

1 

1 

40 

21 

6 

2 

3 

72 

The  position  of  the  strangulating  object  was  thus  in  the  right  iliac 
fossa  in  67$,  and  in  the  lower  abdomen  in  83$  of  the  cases  in  which 
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its  position  was  given.  It  was  present  in  the  lumbar  and  umbilical 
. regions  in  10$,  and  in  the  upper  abdomen  in  7$. 

It  is  obvious  that  an  absolutely  exact  diagnosis  of  obstruction  from 
strangulation  is  only  to  be  made  by  a post-mortem  examination  or  a 
laparotomy.  From  this  point  of  view  the  mortality  is  total  unless 
operative  interference  has  been  tried  with  success.  Of  one  hundred 
and  one  cases,  seventy-five  died  and  twenty-six  recovered. 

The  following  tables  were  prepared  to  show  the  date  of  death  in  the 
absence  of  surgical  treatment,  and  the  relation  of  deaths  to  recoveries 
after  surgical  interference. 

Date  of  death  in  thirty  cases  of  strangulation  under  purely  medical 
treatment : — 


Date. 

Adhesions. 

1 

Vit.  remains. 

Appendix. 

Slits. 

Pouches,  etc. 

a 

+3 

o 

H 

2nd  day 

4 

1 

1 

1 

7 

i 

i 

i 

i 

i 

i 

i 

i 

i 

l 

l 

i 

i 

i 

• 

N 

00 

8 

1 

_ _ 

1 

5 

4th  “ ... 

2 

1 

.. 

1 

4 

5th  “ ... 

1 

-- 



1 

6th  “ 

1 

1 

1 

3 

8th  “ .... 

o 

-- 

2 

9th  “ 

— 

A 

-- 

-- 

2 

10th  “ .. 

l 

1 

11th  “ 

2 

-- 

_ _ 

1 

3 

18  th  “ 

-- 

-- 

1 

_ _ 

1 

37th  “ 

1 

“ “ 

1 

16 

7 

1 

4 

2 

30 

inch  ? eVldent  that  death  0CCUrred  from  the  8econd  to  the  fourth  davs 
inclusive,  m more  than  onp  helf  nf  , 11,11  aay&> 

ment  was  applied.  h where  n°  8urSical  treat' 
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Operative  interference  took  place  in  67$  of  the  cases,  and  with  the 
following  results: — 


The  percentage  of  recoveries  after  surgical  interference  in  cases  of 
strangulation  was  39$. 

INTUSSUSCEPTION. 

Of  all  the  varieties  of  acute,  internal,  intestinal  obstruction  that 
which  most  often  presents  the  clearest  clinical  picture  is  intussuscep- 
tion or  invagination. 

Its  relative  frequency  among  the  more  important  causes  is  nearly 
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constant  at  39  and  ninety-three  cases  are  included  in  the  series  col- 
lected since  1880.  None  were  recognized  as  such  unless  the  diagnosis 
was  substantiated  at  an  autopsy,  by  laparotomy,  rectal  examination, 
or  by  the  discharge  of  a slough. 

It  occurred  among  males  in  fifty-two  cases,  among  females  in  twenty- 
seven  ; about  two-thirds  of  the  cases  were  thus  found  in  the  former 
sex  and  one-third  in  the  latter.  The  relative  frequency  at  various 
periods  of  life  is  shown  below  : 


Year  of  age.  Number  of  cases.  Per  cent. 

Under  1 ....31 34 

From  1 — 2 5 

2— 3 3 

3— 4 1 

4— 5 3 

5— 6 ..' 4 

6— 7 1 

7— 8 1 

8— 9 2 


Under  10  .51 56 

From  10 — 20 6 

20—30.. 13 

30 — 40. 9 

40—50 5 

50—60. 2 

60—70... 4. 

70—80 1. 


91 


Exciting  causes  were  absent  in  forty-two  cases,  45  </0  ; and  the  fol- 
lowing were  possible  causes  in  fifty-one  cases,  55  <f0\ 


Diarrhoea 

Habitual  constipation 

Protracted  abdominal  pain 

Indigestible  food 

Violent  exertion 

Injury 


in  13  cases, 

“ 12  “ 

<<  7 K 

“ 6 “ 

“ 4 << 

“ 3 “ 


45  “ 

Single  cases  occurred  in  the  course  of  typhoid  fever,  gastro-enteritis, 
variola,  pregnancy,  after  an  operation  for  incarcerated  hernia,  and  after  the 
use  of  cathartics,— in  all,  six  cases.  A preceding  like  attack  was  observed 
in  two  instances. 

These  possible  factors  are  of  but  little  value  in  differential  diagnosis; 
and  their  frequency  without  injurious  sequences  makes  their  further 
consideration  of  little  or  no  importance. 

Our  knowledge  of  the  method  of  production  of  the  invagination  has 
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been  rendered  relatively  exact  by  the  experiments  of  Nothnagel  * and 
of  Senn.f  The  former  found  that  a contracted  bit  of  intestine  pushed 
itself  into  a passive  portion  from  above  downwards.  This  contraction 
was  induced  J by  a faradic  current,  and  in  the  course  of  a minute  or 
two  the  invagination  might  become  four  inches  long.  He  found  that 
the  internal  and  external  cylinders  were  formed  below  the  tetanized 
part,  almost  without  exception.  If  the  intestines  Avere  paralyzed  by 
crushing  no  invagination  occurred.  These  observations  go  to  show 
that  the  invagination  is  always  descending  and  is  rather  spasmodic 
than  paralytic.  Senn  also  found  that  the  invagination  Avas  early  formed 
in  a relaxed  bowel  and  could  not  be  produced  in  the  contracted  gut. 

The  most  important  symptoms  of  intussusception  are  abdominal 
pain,  nausea  or  vomiting,  tympany,  tumor,  bloody  stools,  and  ten- 
esmus. 

Their  relative  frequency  was  reported  as  follows: 

Pal11 - in  65  cases  = 70  per  cent. 

Nausea  or  vomit “ 66  “ =71  “ 

Tympany “ 31  “ =33  “ 

Tumor “ 64  “ =69  “ 

Bloody  stools “ 56  “ =60  “ 

Tenesmus “ 38  “ =35  “ 

The  date  of  the  appearance  of  these  principal  symptoms  of  intussus- 
ception is  represented  in  the  folloAving  table  : 


Date. 

Pain. 

Nausea  or 
Vomit. 

Tympany. 

Tumor. 

Bloody 

Stools. 

Tenesmus. 

Abdomen. 

Rectum. 

1st  day - . 

61 

51 

1 

9 

10 

32 

15 

2nd  “ 

2 

4 

2 

12 

8 

7 

4 

3rd  “ 

1 

3 

8 

8 

7 

6 

5 

4th  “ - 

1 

3 

8 

2 

3 

3 

-- 

5th  “ 

-- 

1 

4 

-- 

2 

1 

2 

6th  “ 

-- 

-- 

3 

3 

4 

3 

3. 

Later  or  not  given 

-- 

4 

5 

5 

6 

4 

4 

Total  no.  of  cases 

65 

66 

31 

39 

40 

56 

33 

* Nothnagel.  Zeitsch.  f.  klin.  Med.,  1882,  iv.  565. 
f Senn.  Annals  of  Surgery,  1888,  vii.  4. 

^ Nothnagel.  Wien.  Med.  Bl.,  1883,  y.  1433. 
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Where  pain  was  recorded  as  a symptom,  it  appeared  on  the  first  day 
in  nearly  all  the  cases.  Its  early  absence,  on  the  contrary,  was  conspic- 
uous in  rare  instances.  It  was  usually  described  as  abdominal,  and 
was  sometimes  located  at  the  navel,  in  the  stomach  and  epigastrium, 
and  in  the  right  iliac  fossa. 

It  was  referred  to  the  left  iliac  fossa  in  rectal  or  colico-rectal  varie- 
ties of  intussusception.  Of  five  cases  in  which  the  pain  was  said  to  be 
at  the  navel,  the  intussusception  was  of  the  ileum  in  three  instances. 
The  seat  of  the  pain  in  the  right  iliac  fossa  frequently  led  to  the  diag- 
nosis of  typhlitis,  perityphlitis,  or  typhoid  enteritis. 

It  was  usually  sudden,  severe,  perhaps  violent,  and  was  frequently 
spasmodic.  In  one  case  it  was  so  intense  as  to  lead  to  an  attempt  at 
suicide.  Its  importance  in  the  diagnosis  of  the  seat  of  the  intussus- 
ception was  merely  relative.  The  possibility  is  obvious  that  its  seat 
m either  iliac  fossa  might  serve. to  differentiate  an  intussusception  of 
the.  colon  or  rectum  from  one  near  the  caecum.  In  like  manner  its 

position  at  the  navel  might  serve  to  suggest  the  small  intestine  as  the 
seat. 


Nausea  or  vomiting  occurred  on  the  first  day  in  nearly  nine-tenths 
of  the  cases  m which  a definite  date  could  be  fixed.  If  nausea  oc 
curred  m the  first  instance  it  was  rapidly  followed  by  vomiting  The 
latter  presented  no  characteristics  of  any  value  in  differentiating  this 
variety  of  intestinal  obstruction,  except  in  the  rarity  of  its  becoming 
ecal  Among  the  ninety-three  cases  of  intussusception  fecal  vomit  is 
noted  m only  twelve  patients,  and  it  appeared  on  or  after  the  fourth 
day  m all  but  two  of  these.  In  nearly  one-third  of  the  twelve  cases 
the  obstruction  was  fixed  at  or  below  the  ca3cum.  In  two-thirds  the 
intussusception  was  of  the  small  intestine;  in  at  least  one-half  of 
these  certainly  away  from  the  valve,  in  the  other  half  possibly  near 
the  valve  This  symptom,  therefore,  has  no  absolute  value  indeter 

nrobafl  ^ °f  an  lnt™susception  ; if  the  latter  is  rendered 

probable,  fecal  vomit  suggests  that  the  seat  is  at  or  above  the  ciecum 

Tympany  is  perhaps  the  least  important  symptom  of  obstruct^ 
intussusception.  It  occurred  only  in  one-third  of  the  ™ / 

one-half  of  these  on  the  third  andWth  days  ^ “d  W 

A tumor  was  found  in  sixty-one  cases,  nearly  two-thirds  of  tli  > 

;i,~  sta 
r, ••  r::z£:s  r:;:z;z  ri  - 

day  in  more  than  one-third  of  +v,o  011  ^ 

and  on  the  day  £££*?£ 

(l 

s 
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in  more  than  one-half  of  all  it  was  present  in  the  first  two  days,  and  in 
the  first  three  days  in  more  than  three-fourths  of  the  cases.  The  rela- 
tive frequency  of  its  presence  in  the  abdomen  or  rectum  on  these  days 
is  shown  in  the  preceding  table.  In  the  cases  of  intussusception  of  the 
small  intestine  a tumor  was  not  observed.  The  general  characteristics 
of  the  tumor  of  intussusception  are  sufficiently  well  known.  It  was 
often  associated  with  a relaxed  sphincter. 

The  rectal  discharges  in  intussusception  are  of  the  greatest  impor- 
tance in  diagnosis,  especially  as  they  not  infrequently  continue 
throughout  the  disease.  Diarrhoea  may  immediately  precede  the  at- 
tack, and  the  alvine  discharges  may  be  wholly  fecal  at  the  outset,  but 
rapidly  become  mixed  with  blood.  Pure  blood  or  blood  and  mucus 
are  the  more  frequent  discharges.  They  may  occur  spontaneously,  or 
immediately  follow  a rectal  examination,  or  the  use  of  an  enema. 

Bloody  stools  were  recorded  in  three-fifths  of  the  cases  ; and  oc- 
curred the  first  day  in  the  same  proportion  of  cases  where  a definite 
date  was  given. 

Tenesmus  was  stated  to  be  present  in  nearly  one-third  of  the  cases, 
in  about  the  same  number  as  was  tympany.  Its  presence  on  the  first 
day  was  noted  in  one  half  of  these,  when  a fixed  date  was  mentioned. 

Fever  occurred  in  twenty-six  cases,  28  $ of  the  entire  number.  Its 
absence  in  five  was  conspicuously  stated,  while  no  mention  was  made 
in  sixty-two  instances.  The  temperature  was  elevated  on  the  first  day 
in  four  cases,  on  the  second  in  seven,  on  the  third  in  eight,  on  the 
fourth  in  four,  and  in  one  on  each  of  the  three  succeeding  days. 

Intussusceptions  are  classified  anatomically  according  to  the  part 
of  the  bowel  affected.  They  are,  without  more  minute  subdivision,  of 
the  small  intestine  into  itself,  into  the  cascum,  or  into  the  colon,  of  the 
colon  into  itself  or  rectum,  and  of  the  rectum  into  itself.  The  relative 
frequency  of  these  varieties  has  a decided  practical  importance  ; and 
of  sixty-five  cases  the  variety  was  as  follows  : 

Ileo-caecal  or  ileo-colic 48  cases  = 75  per  cent. 

Enteric 8 “ =12 

Rectal 5 “ = 8 “ 

Colico-rectal 4 “ = 5 “ 

65  100 

The  intussusceptions  in  the  vicinity  of  the  caecum  thus  represented  I 
three-fourths  of  the  whole  number.  The  question  as  to  the  variety  in 
any  given  case  will  lie  essentially  between  this  form  dnd  that  of  the  j 
small  intestine  away  from  the  valve,  which  occurred  in  only  one-eighth 
of  the  cases.  The  rectal  and  colico-rectal  varieties  are  usually  easily  j 
recognized  on  rectal  examination. 
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These  figures  differ  considerably  from  those  of  Leichtenstern,*  based 
upon  a collection  of  four  hundred  and  seventy-nine  cases,  which  are  as 
follows  : Ileo-ctecal  and  ileo-colic,  52  $ ; ileal  (enteric),  30  $ ; rectal 

and  colico-rectal,  18  The  chief  difference  lies  in  the  greater  fre- 
quency of  the  varieties  originating  near  the  ctecum  in  the  smaller 
series  and  in  the  lesser  frequency  of  the  enteric  variety.  It  is  possible 
that  the  latter  difference  may  result  from  the  more  critical  exclusion 
of  post-mortem  cases.  The  former  difference  may  be  due  to  the  inclu- 
sion, for  practical  purposes,  of  ileal  intussusception  near  the  valve 
among  ileo-ctecal  fonns. 

The  mortality  in  cases  of  indisputable  intussusception  was  very 
great,  excepting  in  the  rectal  variety.  The  following  table  shows  the 
number  and  date  of  deaths  of  other  varieties  than  the  rectal,  when  the 
treatment  was  by  other  measures  than  surgical: 


Date. 
1st  day 
2nd  “ 
3rd  “ 

4 th  “ 
5th  “ 
6th  “ 


Deaths. 
..  2 


6 

3 

5 

1 


1st  week 19 

2nd  “ _ 6 

3rd  “ _.  1 

Not  given . 9 


Recoveries 


35 

16 


51 

It  thus  appears  that  of  the  above  series  69  </0  died  and  31  <f0  recovered. 
Of  the  fatal  cases  nearly  one-half,  and  perhaps  a larger  proportion, 
died  during  the  first  five  days.  The  third,  fourth,  and  fifth  days  were 
especially  fatal. 

The  following  table  shows  the  mortality  after  surgical  interference: 
Date  of  operation.  No.  of  cases.  Deaths.  Recovery. 


1st  day 

2nd  “ 

1 

3rd  “ .... 

4th  “ 

5th  “ .... 

6th  “ 

7th  “ 

8th  “ 

9th  “ 

Not  given 

36 

30 

6 

* Op,  cit.,  601. 
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The  mortality  after  surgical  treatment  was  thus  80$,  against  69$ 
following  medical  treatment. 


TWISTS  AND  KNOTS. 

Acute  obstruction  from  volvulus  or  twist  occurred  in  forty  cases, 
and  from  knots  in  two  instances.  As  already  stated,  the  symptoms' 
from  knots  are  essentially  the  same  as  those  from  strangulation. 
1 heir  occurrence  is  so  rare  that  they  may  practically  be  disregarded. 

Ol  the  foity  cases  of  volvulus  since  1880,  the  vast  majority  were 
axial,  but  in  rare  cases  a part  of  the  small  intestine  was  twisted  about 
another  portion.  As  but  two  instances  of  the  latter  variety  occurred 
in  the  series  these  have  been  included  among  the  former,  although 
their  symptoms  are  those  of  cords  and  bands,  while  their  prognosis  is, 
perhaps,  more  favorable.  Their  number  is  such  as  not  to  materially 
modify  the  conclusions  to  be  drawn. 

Of  thirty-eight  cases  of  volvulus  twenty-six  occurred  in  males  and 
twelve  in  females  ; 68  $ in  the  former  and  32  $ in  the  latter. 

The  ages  of  the  patients  was  as  follows  in  thirty-four  cases  : 


Year  of  age. 
6... 

From  15 — 20... 
20—25... 
25—30... 
30—35... 
35—40... 
40—45... 
45—50... 
50—55... 
55—60... 
65—70... 
70—73... 


Number  of  cases. 

1 

4 

2 

2 

6 

6 

3 

2 

1 

5 

1 

1 


34 

The  extremes  of  life  represented  are  therefore  six  years  and  seventy- 
three  years.  The  greatest  number  of  cases  in  any  ten  years  was  be- 
tween the  ages  of  thirty  and  forty,  and  was  about  one-third  of  all. 

In  the  etiology  of  this  class  of  cases  of  obstruction,  the  previous  oc- 
currence of  a similar  attack  was  observed  in  five  instances.  A consti- 
pated habit  was  noted  in  six  cases.  Hernias  existed  in  three.  Two  of 
the  patients  were  insane,  and  one  was  paralytic.  One  suffered  from 
chronic  diarrhoea.  Upon  another  the  operation  of  ovariotomy  was 
performed  six  years  before  the  obstruction  took  place.  In  four  cases 
violent  exercise  was  the  exciting  cause  ; in  another  an  attack  of  diar- 
rhoea; and  in  still  another  irritating  food. 
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The  following  table  shows  the  relative  frequency  of  the  principal 
symptoms  of  volvulus: 


Date. 

Pain. 

Nausea  or 
vomiting;. 

Tympany. 

1st  dav - 

19 

9 

1 

2nd  “ 

-- 

2 

1 

3rd  “ 

-- 

-- 

3 

4th  “ 

2 

2 

3 

5th  “ 

-- 

1 

6th  “ 

1 

1 

7th  “ 

2 

Later  or  not  given 

3 

1 

10 

Total  no.  of  cases 

24 

15 

22 

Abdominal  pain  was  thus  the  first  symptom  of  importance  in  nearly 
one-half  of  all  the  cases,  and  it  occurred  on  the  first  day  in  nearly  all 
where  the  date  was  recorded.  It  was  sudden  in  one-half  of  the  above 
number.  It  was  either  severe,  intense,  extreme  or  violent  in  as  many 
cases,  and  in  only  one  instance  was  there  a record  of  no  particular 
pain.  It  was  seated  near  the  navel  in  four  cases,  in  the  left  abdomen 
and  in  the  left  iliac  fossa  each  in  two  instances;  in  the  lower  abdomen, 
left  groin,  light  iliac  fossa,  and  near  the  stomach  each  in  one  case. 

It  was  found,  therefore,  most  often,  in  one-fifth  of  the  cases,  on  the 
left  side,  then  at  the  navel  in  one-sixth  of  the  cases,  and  elsewhere  in 
the  abdomen  in  small  but  equal  proportion. 

The  pain  was  stated  to  be  associated  with  nausea  or  vomiting  in 
three-fifths  of  the  cases  where  a date  was  given.  In  two  cases  there 
was  no  vomit  as  late  as  the  eighth  day,  in  one  till  the  eleventh  day, 
and  in  another  there  was  none  at  all. 

The  vomit  was  fecal  in  six  cases,— in  three  on  the  fourth  day,  in 
one  on  t e sixth  day,  in  one  on  the  eleventh  day,  and  in  another  no 
mention  is  made  of  the  date  of  its  occurrence.  It  was  slight  in  two  of 
the  cases  It  occurred  in  four  instances  where  the  small  intestine  was 
o structed,  and  in  two  where  the  large  intestine  was  twisted.  On  the 

contrary,  in  three  cases  where  the  volvulus  was  of  the  small  intestine, 
there  was  no  fecal  vomit. 
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Although  tympany  was  recorded  in  more  than  one-half  of  the  cases, 
it  was  present  during  the  first  week  in  only  about  one-half  of  these’ 
Its  occurrence  during  the  first  week  was  oftenest  on  the  third  and 
fourth  days.  It  might  be  much  on  the  first  day,  or  slight  on  the 
fourth  day.  It  was  described  as  enormous  on  the  ninth  day. 

Tumors  are  not  a characteristic  of  twist,  but  the  abdominal  swelling 
might  be  so  circumscribed  as  to  suggest  a tumor.  When  the  flanks 
alone  were  swollen  the  twist  was  of  the  large  intestine;  when  the  um- 
bilical region  was  conically  distended  the  obstruction  was  either  of  the 
large  or  of  the  small  bowel.  Visible  coils  were  present  only  in  three 
cases.  In  one  the  coil  was  the  transverse  colon,  the  twist  being  of  the 
sigmoid  flexure.  In  a second  the  sigmoid  flexure  was  also  twisted. 
In  the  third  the  volvulus  was  probably  of  the  small  intestine. 

A record  of  the  temperature  was  made  in  sixteen  cases.  In  four 
there  was  no  elevation  on  the  third,  sixth,  and  seventh  days.  In  two 
the  temperature  was  fairly  normal  or  slightly  elevated.  Of  the  cases 
of  distinct  elevation,  there  were  three  in  which  the  temperature  on  the 
fourth  day  was  between  99-6°  F.  and  101-3°  F.  The  temperature  is 
first  recorded  as  elevated  on  the  second,  third,  fifth,  sixth,  ninth,  and 
tenth  days,  each  in  one  case.  Since  in  only  about  one-fourth  of  the 
cases  was  there  any  noteworthy  elevation  of  temperature,  and  since  in 
two-thirds  of  these  cases  it  took  place  on  no  particular  day  between 
the  second  and  tenth  days,  it  is  obvious  that  fever  is  no  important 
characteristic  of  obstruction  from  a twist. 

Hiccough  was  present  in  three  cases,  apparently  without  especial  de- 
pendence on  the  part  of  the  intestine  twisted. 

Occasional  records  were  made  of  the  condition  of  the  urine.  It  was 
rarely  reported  as  modified  in  quantity  or  quality.  In  one  case  only 
half  a pint  was  passed  on  the  seventh  day.  In  another  four  ounces 
were  passed  in  twelve  hours  on  the  ninth  day.  There  was  retention  on 
the  fourth  day  in  a single  case.  In  another  patient  an  increased  quan- 
tity of  indican  was  reported  on  the  eighth  day.  In  all  the  other  cases 
there  was  either  no  record  of  its  condition  or  the  flow  was  x-eported  as 
free  or  as  abundant. 

The  seat  of  the  twist  is  shown  in  the  following  table. 

Seat.  Number  of  cases.  Percent. 

Sigmoid  flexure 19 49 

Ileo-caecal  region  in  6 [ 1 1 

Caecum  in  5 f 

Small  intestine 5 13 

Ascending  colon 2 5 

Colon 1 2 

Descending  colon 1 2 


39 


100 
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It  is  thus  evident  that  about  one-half  of  the  cases  of  twist  took  place 
at  the  sigmoid  flexure,  and  that  nearly  one-third  of  them  were  present 
in  the  ileo-cpecal  region.  It  is  further  evident  that,  for  all  practical 
purposes,  87$  of  the  cases  occurred  in  the  large  intestine. 

An  absolute  diagnosis  of  volvulus  is  only  to  be  made  by  abdominal 
section,  either  before  or  after  death.  Death  is,  therefore,  to  be  re- 
garded as  the  probable  result  of  this  lesion  unless  the  surgeon  affords 
relief.  This  statement  is  made  despite  the  fact  that  in  five  of  the 
cases  there  was  the  previous  history  of  a similar  attack. 

Death  occurred  as  follows  in  cases  not  treated  surgically: — 


1st  day 1 

3rd  “ _ 2 

5th  “ 2 

7th  “ 8 

8th  “ 2 

9th  “ 1 

12th  “ 1 

Not  given 8 


15 

The  date  and  result  of  operative  interference  is  given  in  the  follow- 
ing table: — 


Bate  of  operation. 

3rd  day 

4th  “ 

5th  “ 

Number  of  cases. 

. 2 

1 

3 

Death. 

1 

Recovery. 

6th  “ 

7th  “ 

1 

0 

9th  “ 

6 

5 

1 

10th  “ 

o 

11th  “ 

1 

16th  “ 

1 

26th  “ 

Not  given 

25 

20 

5 

It  is  apparent  from  the  above  tables  that  all  of  the  cases  not  treated 
surgically  died,  and  that  of  those  thus  treated  one-fifth  recovei’ed. 

Since,  of  known  dates  of  death,  at  least  one-half  took  place  before 
the  eighth  day,  it  is  obvious  that  medical  treatment  should  cease  be- 
fore this  date.  Furthermore,  since,  of  the  cases  treated  by  the  sura-eon 
from  the  third  to  the  sixth  day  only  one-third  recovered,  it  is  su«-- 
gested  that  medical  treatment  should  cease  at  the  former  date. 
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OBSTRUCTION  BY  ABNORMAL  CONTENTS. 

Acute  obstruction  of  the  intestines  by  abnormal  contents,  as  biliary 
and  intestinal  calculi,  more  or  less  inspissated  faeces  and  foreign  bodies, 
form  a series,  where  plugging  of  the  bowel  is  the  immediate  cause 
of  the  disturbance. 

Foreign  bodies  introduced  into  the  mouth  and  rectum,  and  there 
causing  symptoms  of  acute  obstruction,  are  so  immediately  recog- 
nized and  their  treatment  so  apparent,  that  they  require  no  considera- 
tion in  the  present  communication.  If  taken  into  the  mouth  they 
usually  offer  no  difficulty  of  diagnosis,  if  intestinal  obstruction  is  to 
follow.  The  etiology  is  usually  clear  ; the  symptoms,  as  shown  in  the 
three  cases  of  this  sort  occurring  during  the  past  eight  years,  are  so 
mild,  that  the  chief,  if  not  the  sole,  evidence  of  obstruction  was  the 
absence  of  a stool  for  three  days  in  two  instances,  and  for  twelve  days 
in  a third.  Pain  and  nausea  or  vomiting  were  absent,  except  in  an 
infant  of  twelve  months,  who  had  swallowed  wool-fibres.  There  was 
no  tympany.  A soft  tumor  near  the  caecum,  on  the  fourth  day  of  ab- 
sent stools,  was  found  in  one  case,  and  was  probably  composed  of  lum- 
brici.  There  were  no  associated  symptoms  to  suggest  a more  serious 
cause  of  tumor  in  the  caecal  region. 

There  were  two  cases  of  intestinal  calculi  which  offered  grave  symp- 
toms of  obstruction.  The  calculus  in  one  case  was  composed  of  shel- 
lac, in  the  other  of  date  seeds  and  gritty  material. 

The  number  of  cases  of  obstruction  from  abnormal  contents  is  thus 
reduced  to  twenty-three  of  biliary  calculi,  nineteen  of  faeces,  and  two 
of  enteroliths,  making  forty-four  in  all. 

This  number  may  seem  small,  but  in  a critical  consideration  of  re- 
ported cases,  it  is  necessary  to  exclude  many  as  doubtful.  This  is 
especially  true  with  regard  to  gall-stones  and  faecal  masses.  If  the 
patient  dies,  and  a gall-stone  obstructs  the  bowel,  the  evidence  fur- 
nished is  rarely  sufficient  to  exclude  the  possibility  of  the  obstructive 
symptoms  resulting  from  a peritonitis.  The  latter,  occasioned,  not  by 
the  presence  of  the  calculus  in  the  bowel,  but  by  the  destructive  pro- 
cesses associated  with  its  entrance  into  the  gut.  Medical  treatment  in 
this  class  of  cases  may  often  prove  efficient,  since  the  symptoms  of 
obstruction  may  be  due  to  the  peritonitis  and  not  to  the  plugging. 

Similar  statements  hold  true  with  l'egard  to  reported  cases  of  ob- 
struction from  faeces.  If  faecal  tumors  are  found,  and  symptoms  of 
intestinal  obstruction  are  present,  it  by  no  means  follows  that  the 
symptoms  are  immediately  due  to  the  faeces.  An  associated  periton- 
itis from  an  inflamed  appendix  is  of  so  frequent  occurrence,  and  alone 
suffices  to  suggest  the  diagnosis  of  obstruction.  With  the  presence  of 
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a fsecal  tumor  the  diagnosis  seems  to  be  substantiated.  The  analysis 
which  is  to  follow  will  show,  however,  that  enormous  ftecal  accumula- 
tions may  exist,  and  very  few  symptoms  arise  to  suggest  an  attack  of 
acute,  internal  obstruction. 


The  sex  of 
follows: — 

the  cases  of 

obstruction  from  abnormal 

contents,  is 

Males 

Females,... 

Gall-stones. 

5 

18 

Faeces. 

8 

11 

Enteroliths. 

2 .... 

0 

Total. 
15 

23 

19 

2 

44 

Obstruction  from  gall-stones  thus  occurred  among  females  in  two- 
thirds  of  the  cases;  while  in  obstruction  from  fseces  the  question  of 
sex  is  not  important. 

The  age  at  which  the  obstruction  occurred  is  seen  in  the  following 
table:—  6 


Tear  of  Age. 

Gall-stones. 

Faeces. 

Enteroliths. 

Total. 

At  8 

1 

-- 

1 

From  10—20. 

-- 

4 

.. 

4 

20—40.... 

-- 

4 

4 

40—45.. 

1 

0 

1 

45—50 

3 

0 

3 

50 — 55 

3 

2 

1 

6 

55—60.. 

6 

2 

8 

60—65. 

3 

4 

7 

65—70  . 

3 

1 

4 

70 — 75 

2 

_ _ 

2 

75-80.. 

1 

1 

-- 

2 

■ — 

22 

19 

1 

42 

in  ad:.ttrdprr:he:Lobo?«rion  from  gaii-stones 

that  obstruction  from  fl'  i”!  yea''S’  ‘n  81x;8e''e"tl‘*  <*  ‘he  cases; 

teroiiths  were  found  ta  X1tTe.  'ratany‘lme  °f  wbile 
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In  eleven  cases,  nearly  one-half,  of  obstruction  from  gall-stones  there 
was  a previous  attack  attributed  to  biliary  calculi.  In  the  nineteen 
cases  of  faecal  obstruction,  habitual  constipation,  often  no  dejection  for 
several  weeks,  was  almost  invariably  present. 

The  shellac-calculus  was  present  in  a cabinet-maker  who  was  accus- 
tomed to  drink  an  alcoholic  solution  of  shellac.  In  the  cases  of  faecal 
obstruction  loose  dejections  were  occasionally  noticed,  although  the 
bowels  contained  large  quantities  of  faeces. 

The  accompanying  table  shows  the  date  and  relative  frequency  of 
the  important  symptoms  of  obstruction  from  gall-stones: — 


Date. 

Pain. 

Nausea  or 
Vomit. 

Fecal  Vomit. 

Tympany. 

1st  day 

18 

10 

-- 

1 

2nd  “ _ 

-- 

2 

1 

1 

3rd  “ 

-- 

1 

3 

1 

4th  “ 

-- 

1 

1 

2 

5th  “ 

-- 

-- 

2 

3 

Later  or  not  given.  

6 

3 

7 

5 

19 

17 

14 

13 

Abdominal  pain  was  the  initial  symptom  of  the  attack  of  obstruc- 
tion in  two-thirds  of  the  cases.  It  was  usually  sudden,  severe,  or 
intense,  sometimes  described  as  griping.  It  was  exactly  localized  on 
the  first  day  in  but  two  cases.  In  one  the  seat  was  referred  to  the  epi- 
gastrium, in  the  other  to  the  hypogastrium.  After  the  first  day  the 
pain  was  referred  to  the  epigastrium  in  four  cases,  to  the  navel  m two, 
to  the  hypogastrium  in  two  and  to  the  right  iliac  fossa  in  one. 

Nausea  or  vomiting  was  present  on  the  first  day  in  about  three-fifths 
of  the  cases.  The  vomit  was  inky  in  one  case  on  the  third  day,  and 
bloody  in  another  on  the  fourth  day.  It  was  slight  in  two  cases.  FsecaL 
vomit  was  present  in  nearly  two-thirds  of  the  cases  of  obstructing 
gall-stones,  and,  as  near  as  could  be  ascertained,  most  frequently  on 

the  third  day.  . . _ 

Tympany  was  present  nearly  as  often  as  fsecal  vomiting.  t was 

usually  slight  or  not  excessive,  and  was  repeatedly  stated  to  have  been 
absent. 
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A tumor  was  rarely  noticed.  Once  in  the  right  iliac  fossa,  and 
proved  to  be  the  calculus.  Twice  at  the  navel  on  the  third  day.  It  is 
stated  to  have  been  as  large  as  a child’s  head  in  one  of  these  cases. 
The  tumor  was  present  in  the  left  inguinal  region  in  one  case,  and  once 
was  found  on  rectal  examination. 

The  temperature  was  as  high  as  101°  F.  in  one  case  and  between  99° 
F.  and  100°  F.  in  three  cases  on  the  fourth  and  fifth  days.  In  the 
majority  of  cases  it  was  either  normal  or  subnormal. 

Jaundice  and  hiccough  were  symptoms  in  but  two  cases  of  gall- 
stones, and  occurred  early.  The  urine  was  diminished  in  quantity  in 
five  instances,  being  noted  as  scanty  on  the  second,  fourth  and  fifth 
days,  and  as  absent  on  the  sixth  day.  Once  it  contained  cholesterine 
discharged  from  the  rectum. 

Of  the  twenty-three  cases  of  obstruction  from  gall-stones  there 
weie  thirteen  deaths  and  ten  recoveries.  Twelve  cases  were  treated 
medically  and  eleven  surgically ; of  the  former,  eight  recovered  and 
four  died ; of  these  latter,  one  on  the  fifth,  seventh  and  tenth  days, 
respectively,  and  one  on  a date  not  given. 

. t^ie  cases  °f  recovery  the  calculi  were  passed  on  the  fourth,  fifth 

(in  two  cases),  tenth,  fourteenth,  fifteenth,  seventeenth,  and  twentieth 
days. 

Surgical  interference  took  place  as  follows  : 


Date. 

3rd  day 

Nuinber  of  cases. 

Recovery. 

4th  “ . 

5th  “ 

7th  “ 

8th  “ .. 

o 

9th  “ 

17th  “ 

Not  given 

- 2 

11 

2 

Death  and  date. 


8th  day. 
4th 
5th 
7th 
C 8th 
l 9th 
14th 
18th  “ 
Not  given. 


region 

in  three,  the  small  intestine  in 


• T ‘>e  T °f  .the  Ca'Cl,Ius  in  the  fatal  cases  was  the  ileo-ciecal 
in  tour,  the  jejunum  in  three,  the  ileum 

two,  and  the  duodenum  in  one  case. 

faSranUdtflev.OPeratiVe  mCaS"reS  aftCT  the  aerentb  da V terminated 
meet  aio,m  ,h  °T-  ""T""1  aftCT  tWs  date  ,mder  ™dieal  treat- 
to  be  Mowed.  d,t'°n  °f  the  ratl“‘  must  determine  the  treatment 

In  focal  obstruction  pain  at  the  outset  was  rare.  It  was  present  in 
ases  on  y,  one-third  of  the  whole  number,  and  was  absent  on  the 
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fifth  day  in  one  instance,  on  the  fifteenth  in  two,  and  on  the  twentieth 
in  one.  It  was  seated  in  the  right  iliac  fossa,  in  the  region  of  the 
stomach  and  liver,  and  in  the  left  iliac  fossa  each  in  one  case. 

Nausea  or  vomiting  was  present  in  nine  cases  and  absent  in  ten. 
It  was  of  late  occurrence,  the  date  being  stated  in  only  three  cases,  in 
these  on  the  fifth,  fourteenth,  and  nineteenth  days.  It  was  faecal  in 
but  three  cases  and  in  these  the  only  date  assigned  was  the  twentieth 
day. 

Tympany  was  present  in  rather  more  than  a third  of  the  cases,  and 
usually  at  a late  date,  after  the  first  week.  The  abdomen  of  a child 
measured  thirty-one  inches,  of  an  adult  forty-three  inches  in  circum- 
ference. 

An  abdominal  tumor  was  noted  in  about  one-half  of  the  cases  of 
obstruction  from  faeces.  It  occupied  the  entire  abdomen  in  three 
instances,  was  situated  in  the  left  lumbar  region  in  two,  in  the  left 
hypochondrium,  the  left  iliac  fossa,  the  right  side  and  right  iliae  fossa 
each  in  one  case.  The  tumor  was  described  as  elongated,  rounded, 
nodular,  slightly  movable,  hard,  dull.  * Scybala  were  occasionally  to  be 
felt  in  the  rectum. 

The  temperature  was  rarely  above  the  normal.  The  urine  was 
scanty  on  the  fifteenth  and  twentieth  days  in  two  cases  of  faecal  ob- 
struction. 

The  seat  of  the  obstruction  was  the  large  intestine,  and  its  lower 
part  was  more  often  involved  than  the  upper.  This  evidence  is  in 
favor  of  the  view  that  the  faecal  tumor  in  so-called  stercoral  typhlitis 
is  rather  the  result  of  an  inflamed  appendix  than  the  cause  of  an  in- 
flamed caecum. 

There  were  fifteen  recoveries  and  four  deaths  among  these  cases. 
In  one  the  death  was  due  to  perforation  of  the  bowels,  in  another  it 
was  attributed  to  pulmonary  congestion,  and  in  two  there  was  no  obvi- 
ous anatomical  cause. 

In  the  cases  which  recovered  the  obstruction  lasted  from  two  to 
three  weeks  in  three  cases,  from  three  to  four,  four  to  five,  five  to  six 
weeks,  one  in  each  period,  and  in  one  case  it  lasted  for  four  months. 

The  medical  treatment  consisted  of  large  enemata,  irrigations,  elec- 
tricity, and  various  purgatives.  Laparotomy,  colotomy,  and  division 
of  the  anus  were  each  performed  in  one  instance. 

It  is  obvious  from  the  above  consideration  that  obstruction  from 
faeces  may  be  excluded  from  the  series  of  acute,  internal,  mechanical 
obstructions,  because  abdominal  pain,  tympany,  and  faecal  vomit  were 
rare  and  late,  while  nausea  or  vomiting  was  also  of  late  occurrence. 
A tumor  Avas  present  in  half  the  cases,  and  was  characteristically  faecal. 
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Fever  was  absent.  Furthermore,  rectal  injections  are  likely,  at  once, 
to  give  positive  evidence  of  faecal  obstruction. 

lhe  rarity  of  obstructing  intestinal  calculi  was  such  that  they  may 
practically  be  disregarded.  If  present,  their  significance  is  that  of 
gall-stones. 


STRICTURES  AND  TUMORS. 

Malignant  disease  and  strictures  of  the  intestine,  and  abdominal 
tumors  outside  the  intestine,  are  sometimes  the  cause  of  symptoms  of 

acute  obstruction,  and  the  former  may  require  consideration  in  differ- 
ential diagnosis. 

There  have  been  fifteen  cases  of  such  strictures  and  tumors  of  the 

intestine  since  1880,  of  which  ten  occurred  among  females  and  five 
among  males. 

The  age  of  these  patients  was  as  follows:— 

Years  of  Age.  _T 

From  20—80. Number  of  cases. 

30—40 2 

40—50 1 

50—60 3 

60—70..  " 4 

5 

15 

«t~:^?tt°aa;es0  X" after  the  ase  °f 

Chronic  abdominal  pain 

Constipation *n  ^ cases. 

Irregular  and  bloody  discharges „ ? 

Rectal  uneasiness  ^ case. 

Previous  attacks. ’ “ 1 “ 

Hernia “ 1 “ 

- “ 1 !( 

10 

°f  ‘h7  important  !W‘o®  of  in- 
lowing  statement  a“d  tumora  is  in  tbe  fol- 
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Date. 

Pain. 

Nausea  or 
Vomit. 

Tympany. 

Tumor. 

1st  day 

8 

4 

• 

2nd  “ 

1 

1 

-- 

3rd  “ 

-- 

2 

1 

_ _ 

4th  “ 

-- 

1 

1 

5th  “ 

-- 

1 

1 

-- 

6th  “ 

-- 

-- 

3 

Later  or  not  given 

-- 

3 

4 

4 

9 

12 

10 

4 

Although  pain  was  the  first  symptom  in  one  half  of  the  cases,  in 
two  the  attacks  began  with  constipation.  The  pain  was  seated  in  the 
lower  abdomen  in  three  instances. 

The  vomit  became  faecal  in  five  cases;  the  earliest  date  was  the 
third  day.  The  tympany  might  be  enormous  on  the  third  day,  or 
moderate  on  the  sixth  day. 

A tumor  was  perceptible  by  rectal  examination  in  two  cases,  and  by 
palpation  in  the  iliac  fossae  each  in  one  case.  In  three  instances  there 
were  visible  intestinal  coils. 

The  temperature  was  not  elevated  before  the  sixth  day,  was  never 
higher  than  102-2°  F.,  and  then  not  till  the  tenth  day. 

The  lesion  and  its  seat  were  as  follows: — 


Cancer  of  the  sigmoid  flexure in  5 cases. 

“ “ rectum “ 3 “ 

“ “ colon “ 2 “ 

“ “ caecum “ 1 case. 

Stricture  of  the  ileum “1  “ 

“ “ caecum “ 1 “ 

“ “ colon “1  “ 

“ “ rectum “ 1 “ 


15 

The  obstruction  was  thus  of  the  large  intestine  in  fourteen  cases,  and 
of  the  small  intestine  in  but  one  instance.  It  was  situated  in  the  left 
iliac  fossa  or  pelvis  in  nine  cases,  nearly  two-thirds  of  the  whole  num- 
ber, and  in  the  right  iliac  fossa  in  two  cases.  The  seat  was  thus  in 
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the  lower  abdomen  in  nearly  four-fifths  of  all  the  cases  of  acute  ob- 
struction from  strictures  and  tumors. 

Of  the  fifteen  cases  eleven  died  and  four  recovered  from  the  imme- 
diate symptoms  of  obstruction.  The  nature  of  the  lesions  is  such  that 
surgical  treatment  alone  offers  hope.  In  eight  cases  where  death 
occurred  without  surgical  treatment,  it  took  place  on  the  fourth,  fifth, 
eighth,  twelfth,  eighteenth,  and  fifty-fourth  days  each  in  one  case,  and 
on  the  seventeenth  in  two  cases. 

Surgical  treatment  was  employed  in  seven  cases,  with  the  following 
immediate  result: — 


Date  of  operation. 
5th  day 

Number  of  cases. 

Recovery. 

7th  “ 

8th  “ 

9th  “ 

14th  “ ... 

Not  given 

Date  of  death. 

0 

0 

1,  after  9 weeks. 
0 

1,  17th  day. 

1,  same  day. 


7 


4 3 


As  the  result  of  the  foregoing  analysis  the  symptoms,  apart  from 
stoppage  of  the  bowels,  upon  the  presence  of  which  the  physician 
must  rely  to  establish  a diagnosis  of  acute,  internal  obstruction,  are 
abdominal  pain,  nausea  or  vomiting,  abdominal  tympany,  and  abdomi- 
nal tumor.  The  presence  of  fever,  the  occurrence  of  hiccough  or 

jaundice,  abnormal  conditions  of  the  urine,  are  all  occasional  and  sub- 
ordinate. 

The  cardinal  symptoms  are,  then,  pain,  vomiting,  tympany,  and 
tumor.  The  vomit  may  become  fecal,  and  the  tumor  may  be  simula- 
ted by  visible  intestinal  coils.  The  relative  frequency,  in  percentages 

bites!  °°,~  °f  the8e  sympt0ms  in  the  main  varieties  of  actite’ 
nte._tmal  obstruction,  as  occurring  since  1880,  is  here  shown:— 


Strangu- 

lation. 

Intussus- 

ception. 

Twist. 

Gall- 

Stones. 

Stricture  or 
Tumor. 

Pain. . . 

70 



Nausea  or  Vomiting 

0,0 

60 

83 

60 

69 

47 

75 

13 

37 

15 

74 

80 

Fecal  Vomiting 

61 

33 

Tympany  ... 

kg 

33 

uO 

55 

56 

66 

Tumor 

69 

Visible  coils 

1U 
1 1 

-- 

13 

27 



11 

7 

-- 

20 
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But  the  presence  of  these  cardinal  symptoms  is  evidence  of  other 
disease  than  acute,  internal,  mechanical  obstruction  of  the  bowels. 
They  may  result  from  external  causes  of  obstruction,  and  the  various 
herniae  are  to  be  excluded.  They  may  be  the  symptoms  of  peritonitis  in 
the  absence  of  mechanical,  intestinal  obstruction.  The  various  causes 
of  peritonitis  are  therefore  to  be  excluded.  These  include  those  arising 
from  the  gastro-intestinal,  genital,  and  urinary  tracts,  the  biliary  pas- 
sages, suppurating  or  necrotic  lymph-glands,  embolism  of  the  abdom- 
inal arteries,  and  from  the  continuance  of  inflammatory  processes 
through  the  thoracic  and  abdominal  walls. 

The  diagnosis  of  acute,  internal  obstruction  is  then  made,  in  the 
first  instance,  by  exclusion. 

The  second  question  relates  to  the  part  of  the  bowel  which  is  the 
seat  of  the  obstruction.  It  appears  from  the  above  analysis  that  the 
chief  varieties  of  obstruction  were  situated  as  follows: — 

, Large  Intestine 

Strangulation — 8 

Intussusception 57 

Twist 84 

Gall-stone 4 

Stricture  and  tumor 14 

117  = 57  per  cent.  89 =43  per  cent. 

It  is  obvious  that  obstructing  gall-stones  in  the  large  intestine  are 
not  of  much  consequence  from  their  seat  in  that  part  of  the  bowel,  as 
they  have  usually  produced  their  important  symptoms  before  reaching 
the  colon. 

The  obstruction,  therefore,  is  likely  to  be  either  in  the  small  or  in 
the  large  bowel  in  not  far  from  equal  proportion.  In  order  to  deter- 
mine which  is  affected,  the  patency  and  capacity  of  the  large  intestine 
must  be  ascertained  as  thoroughly  as  possible. 

Rectal  examination  by  the  finger  alone  may  make  the  diagnosis 
clear,  as  in  certain  cases  of  intussusception,  stricture,  and  obstruction 
from  abnormal  contents.  The  limits  of  this  method,  however,  aie  easily 
reached.  Exploration  by  the  introduction  of  the  entire  hand  into  the 
rectum  may  then  suggest  itself  as  a means  of  determining  the  seat  of 
the  obstruction.  The  cases  are  but  a few  where  such  a method  has 
been  used  in  intestinal  obstruction  with  success.  They  are  so  few 
and  the  evidence  thus  to  be  obtained  is  so  indefinite,  that  this  method 
of  exploration  may  be  placed  among  the  possibilities  in  any  given  case, 
but  as  of  doubtful  expediency. 

There  remains  the  introduction  of  the  rectal  sound  or  tube.  These 


Small  Intestine. 

66 

8 

5 

9 

1 
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have  the  advantage  in  length  over  the  finger  or  hand  ; they  have  the 
disadvantage  of  giving  rise  to  errors  of  judgment.  The  information 
to  be  furnished  by  the  rectal  sound  is  limitef  to  the  determination  oj 
the  length  and  calibre  of  the  rectum  and  sigmoid  flexure,  at  the  most 
as  far  as  the  junction  of  the  two  legs  of  the  bowel  which  form  the 
loop.  This  may  lie  at  the  navel,  as  in  a case  recently  examined  by  me 
after  death  It  has  been  my  experience  to  fail  to  pass  either  the  rig-id 
or  the  flexible  tube  beyond  the  sigmoid  flexure  in  numerous  attempts 
both  on  the  living  and  dead.  After  repeatedly  introducing  the  flex- 
ible tube  its  entire  length,  it  has  been  found  compactly  coiled  within 
the  rectum  on  passing  the  finger  through  the  anus.  In  these  respects 
my  experience  corresponds  with  that  of  Treves*  and  others.  1 
The  use  of  the  rigid  tube  is  not  without  danger.  I have  known  it 
M the  hand  of  a skillful  and  experienced  sufgeon,  to  pZ^Z^e 
intestinal  wall  above  a stricture  of  the  rectum. 

The  capacity  of  the  large  intestine,  beyond  the  reach  of  the  flneer 
01  a short  tube,  is  best  determined  by  an  attempt  to  distend  the  bowel 
with  air,  gas  „r  water,  under  a certain  degree  of  pressure.  Air  may 

be  introduced  by  connecting  the  end  of  an  inserted  rectal  tube  with 
the  nozzle  of  a syringe  or  a pair  of  bellows.  ™ 

Air  or  gas  may  be  allowed  to  escape  from  a siohon  of  a 

carbonated  water.  Ziemssenf  recommends  that  the  intestine  be  charged' 
alternately  and  m small  quantities,  with  solutions  of  bicarbonST oi 
soda  and  tartaric  acid, — twenty  grammes  (five  drachm  si  nf  tl  r 

CHSom^^ra^gement^sUnecess^y^by^meansawdihdiUt'jfte'^' 

r ob;  ris  “ 

degrees  of  pressure.  But  the  column  of  fl  ’ 1 ^ f°r  moderate 

able,  even  extreme  pressure  esnoni^  1 , ™7.  be  Under  Conside>- 

becomes  a remedial  measure  as  in  ca  ^ ^ ^ dia&nostlc  Procedure 

. Lundt  figures  and  describes  an  apparatus  for  this 

mg  essentially  of  an  annul  nr  « 1 • k t ™ purpose,  consist- 

tightly  fitting  rectal  tube  The  1 tt*8  tbrou£b  which  passes  a 
ing  swinge.  A s mill  tCT  18  COnnected  with  the  inject- 

wound  a roller  bandage  BghtTy  iToimd  ™[r°vised  Fore<§  who 
which  the  piston  was  removed  The  moufh^f’th^1^1  Synnge>  from 

^reve,0,.c,i398  lhem°Uth0fthe^  was  closed 

• i LuudSeDi  ArCh'  1 kHn  Med"  1883’  XXxiii>  236. 

I Lund.  Lancet,  ]883,  i.  688. 

§ Forest.  Am.  J.  Obst.,  1886,  xix.  613. 
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with,  a perforated  cork.  A glass  tube  was  pushed  through  this  and 
was  connected  with  the  injecting  syringe.  This  latter  is  most  con- 
veniently a fountain-syringe  or  a funnel  and  a rubber  tube.  These  may 
be  elevated  gradually  to  any  desired  height  above  the  patient’s  level, 
and  will  permit  an  accurate  measure  of  the  pressure  used  and  the 
quantity  injected. 

The  force  necessary  to  distend  the  large  intestine  sufficiently  to 
determine  its  calibre  may  be  slight.  But  the  physician  should  be  pre- 
pared to  increase  it  sufficiently,  within  safe  limits,  to  make  it  clear 
that  the  large  intestine  is  or  is  not  obstructed.  These  limits  are 
determined  by  the  time  which  has  elapsed  since  the  obstruction  became 
apparent,  the  age  of  the  patient,  and  the  quantity  of  fluid  injected. 

Thomas*  records  a case  where,  on  the  third  day,  an  enema,  under 
light  pressure,  was  followed  by  death  in  an  hour  and  a half.  The  case 
proved  to  be  one  of  intussusception  ; a rent  was  found  in  the  sheath 
and  a half  tumblerful  of  water  in  the  pelvis.  The  earlier,  therefore, 
this  method  of  exploration  is  employed  the  better,  especially  in  the 
case  of  suspected  intussusception. 

The  age  of  the  patient  is  important,  since  obstruction  in  children  is 
most  likely  to  be  from  intussusception.  Lower  degrees  of  pressure 
will  produce  rupture  in  them  than  in  the  adult,  and  the  capacity  of 
the  large  intestine  is  less. 

The  quantity  of  fluid  admitted  is  as  important  as  the  force  necessary 
for  its  injection.  For  diagnostic  purposes  all  that  is  necessary  is  that 
a certain  quantity  of  fluid  should  or  should  not  be  admitted  into  the 
bowel.  The  quantity  which  the  large  intestine  of  the  adult  will  hold 
with  safety  may  be  stated  at  six  quarts.  In  a case  of  catarrhal  enter- 
itis recently  under  my  charge,  nearly  five  quarts  were  gradually 
injected  without  discomfort  by  means  of  a bulb-syringe  and  rectal 
tube.  Six  quarts  of  fluid  returned  through  the  tube  after  removal  of 
the  syringe.  Larrabeef  states  that  six  quarts  were  injected  into  the 
intestine,  and  retained,  in  a case  of  obstruction  of  the  ileum.  The 
quantity  which  the  large  intestine  of  the  infant  may  safely  receive  has 
been  less  exactly  determined  than  the  degree  of  pressure  which  can  be 
applied  without  causing  rupture. 

The  limits  of  safety  as  defined  by  the  above  conditions  will  permit 
the  elevation  of  the  fountain-syringe  to  a height  considerably  less  than 
that  found  necessary,  by  experiments,  to  rupture  the  bowel.  Recent 
investigations  on  this  point  have  been  made  by  RotchJ,  who  found 

* Thomas.  Lancet,  1886,  ii.  1219. 

f Larrabee.  Louisville  Med.  News,  1881,  xi.  3. 

\ Rotch.  Boston  Med.  and  Surg.  Jour.,  1882,  cvi.  322. 
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that  more  than  seventeen  feet  of  pressure  were  necessary  to  tear  the 
bowel  of  an  infant,  removed  from  the  body.  Forest*  found  that  the 
colon  of  an  infant  would  bear,  without  rupture,  from  twenty  to 
twenty-two  feet  of  pressure.  He  also  found  that  the  colon  of  an  adult 
would  bear,  with  a like  result,  from  thirty  to  thirty-seven  feet. 
Youngf  inserted  a rectal  tube  into  the  bowel  of  a patient  suffering 
from  obstruction  and  connected  it,  on  several  occasions,  with  the 
waste-pipe  of  a tank  which  was  elevated  thirty  feet.  The  patient 
eventually  recovered  from  the  immediate  symptoms.  Within  safe 

limits  will,  therefore,  be  below  ten  feet  in  the  infant,  and  twenty  feet 
in  the  adult.  J 

It  should  be  remembered  that,  for  diagnostic  purposes,  the  indi- 
cation is  to  distend  the  large  intestine  if  possible,  and  without  increas 
mg  the  patient’s  danger.  Anaesthesia  should  be  employed  ; the  patient 
should  be  inverted  or  placed  on  the  right  side  that  the  fluid  may  more 
readily  pass  up  the  bowel.  J 

The  objections  which  have  been  raised  to  the  value  of  injections  in 
determining  the  seat  of  the  obstruction  are  based  upon  the  condition 
of  the  patient  and  the  negative  value  of  the  experiments  made  It  is 
asserted  that  the  patient’s  voluntary  muscles  may  resist  the  admission 

flUld’  * “partof  hls  ,ntuslin<'  maybe  contracted  and  the 
rest  tympanitic,  with  a resulting  increase  of  the  intra-abdominal  press! 

ne.  he  rectum  may  be  filled  with  fmees,  thus  obstructing  the 
entrance  of  fluid,  or  so  distensible  as  to  take  in  so  large  a quantity  ts 
to  give  rise  to  error  of  judgment.  Again,  a strictured  bowel  mt  be 
passable  from  below,  but  closed  from  above  by  a projectin'-  fold  of 
issue.  Finally,  the  experiments  concerning  the  capacity  of  t°he  larn-e 
.destine  are  regarded  as  useless,  since  they  are'mad'e  on  re, 2d 

These  objections  have  a value  within  certain  limits  If  ; ■ 
tion  is  made  late  in  the  course  of  the  disease,  under  sliuhf  2 ’’“V 

ments  on  the  corpse  would  be  useless  1 aclmitte(b  the  expen. 

the  injection  is  dependent  upon  a sufficient  degree  ^ 

come  muscular  resistance  within  the  limits  of  JLt  P ® 8Ure  to  over- 

- The « - - * 

* Forest,  be.  cit.,  691. 

f Young.  British  Med.  Journal,  1884,  ii.  706. 
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adult  is  one  of  several  quarts  or  of  a few  pints.  Since  Treves*  cites  the 
case  where  the  rectum  held  three  pints,  it  is  evident  that,  when  only 
this  quantity  of  fluid  can  be  forced  in,  the  obstruction  may  be  at  the 
sigmoid  flexure,  and  that  a larger  quantity  must  be  injected  to  ensure 
that  the  intestine  above  this  point  is  passable.  With  these  precau- 
tions and  with  these  limitations  the  exploration  of  the  large  intestine 
by  means  of  forced  injections  seems  likely  to  prove  in  the  future,  as 
has  been  claimed  in  the  past,  a valuable  diagnostic  measure. 

It  may,  possibly,  become  unnecessary  for  the  determination  of  the 
patency  of  the  large  intestine  to  use  the  higher  degrees  of  pressure 
and  the  larger  quantities  of  fluid.  Trevesf  claims  that  by  ausculta- 
tion of  the  csecal  region  it  is  possible  to  obtain  pretty  conclusive  evi- 
dence of  the  arrival  of  injected  fluid  at  that  point.  The  colon  must 
be  entirely  clear  and  the  enemata  quickly  introduced,  in  an  intermit- 
tent manner,  without  any  admixture  of  air.  The  variety  of  abdom- 
inal sounds  to  be  heard  in  cases  of  intestinal  obstruction  is  so  consider- 
able that  especial  training  in  abdominal  auscultation,  and  particularly 
in  this  affection,  is  regarded  as  necessary  that  this  method  of  examin- 
ation may  prove  of  value. 

Although,  in  general,  faecal  vomiting  is  more  likely  to  occur  m 
obstruction  of  the  small  intestine  than  in  that  of  the  large,  this  rela- 
tion is  of  no  importance  in  determining  the  part  of  the  bowel  affected. 
It  occurred  in  forty-seven  cases  of  strangulation,  fourteen  of  gall- 
stones, twelve  of  intussusception,  and  five  of  malignant  disease  or 
stricture.  It  was  present  in  four  cases  of  stricture  or  tumor  when  the 
obstruction  was  at  or  below  the  caecum.  It  was  noted  in  four  cases  of 
intussusception  in  the  same  region,  below  the  caecum,  in  two  of  twist 
of  the  large  intestine,  and  in  one  of  strangulation  of  this  part  of  the 
bowel.  Thus,  in  more  than  one-eighth  of  the  cases  of  faecal  vomit, 

the  obstruction  was  of  the  large  intestine. 

The  physician  having  determined,  with  more  or  less  success,  the 
patency  and  capacity  of  the  large  intestine,  the  question  which  next 
demands  consideration  relates  to  the  especial  variety  of  obstruction 


which  may  be  present.  . 

This  question  is  best  answered  by  an  appreciation  of  the  relative 

frequency  of  the  several  varieties,  the  knowledge  of  the  age  of  the 

patient,  the  antecedent  and  immediate  symptoms. 

The  published  experience  of  the  past  eight  years  shows  that  for  all 
practical  purposes  the  following  is  the  relative  proport, on  of  the  vari- 
eties of  intestinal  obstruction  likely  to  be  concerned  in  any  individual 
case : — 

* Troves,  op.  cit.,  397. 
i.  Trfivps.  on,  cit..  398. 
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Strangulation 

cases=37 

Intussusception 

“ =34 

Twist 

“ =15 
“ = 8 
“ = 6 

Gall-stones. 

Stricture  or  tumor  

272 

100 

These  varieties  of  obstruction  were  seated  as  follows: — 

. Large  intestine.  Small  intestine. 

Strangulation 7 per  cent 72  per  cent. 

Intussusception 51  “ 


Twist. 30 

Gall-stones  0 

Stricture  and  tumor.  12 


8 
. 5 
.14 
. 1 


100 


100 


. Slnce  obstruction  of  the  large  intestine  was  intussusception  or  twist 
m four-fifths  of  the  cases,  the  differential  diagnosis  of  these  varieties 
is  of  especial  importance.  Etiology  afforded  no  aid.  The  relative 
frequency  among  the  sexes  was  the  same. 

. If  the  Patient  is  under  thirty  years  of  age  the  case  is  one  rather  of 
intussusception  than  of  twist.  Rectal  tenesmus,  bloody  stools,  and 
an  abdominal  or  rectal  tumor  are  significant  of  intussusception,  they 
are  not  to  be  expected  in  twist.  The  greater  the  capacity  of  the 
large  intestine  the  more  likely  is  the  presence  of  intussusception  than 
twist,  for  the  latter  was  found  near  the  sigmoid  flexure  in  50$  of  the 
cases,  while  the  former  was  found  near  the  cecifin  in  75$ 

Finally,  if  the  obstruction  is  not  relieved  by  distention  of  the  bowel 
and  massage,  with  anesthesia,  there  is  probably  an  irreducible  in- 
tussusception or  a twist,  each  of  which  demands  surgical  treatment 

mus  bloodvT  1 °Ver  thU'ty  yeai'S  °f  agG’  aDd  there  is  neither  <*nes- 
case’  h mobnbl  ’ n017  tUm°r  Charactei,istic  of  intussusception,  the 

Twist  wa s mo!  T VW18t’  tUm°r  °V  Stl'iCtUre’  °r  °f  stl’angulation. 

more  than  twice  f°Ur  tlmeS  aS  common  as  strangulation,  and 

nearly  t^ceTc  **  tUm01'  °F  Stricture'  The  latter  was 

y vice  as  common  as  strangulation.  The  last 'is  likelv  to 

likely  rb:r^  While  tWiSt’  can0er’  md  8trio tI,re  are  more 

fluently  ^ 

strangtatL^r^Z  ^ ^ ^ «•  ™ due  to 
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the  age  of  fifty  years  in  six-sevenths  of  the  cases,  by  previous  symp- 
toms attributed  to  this  cause  in  one-half  of  the  cases,  by  the  usual  late 
occurrence  of  the  tympany  on  or  after  the  fourth  day,  and  by  the 
occasional  presence  of  a small,  hard  tumor. 

Intussusception  is  to  be  differentiated  from  strangulation  by  its 
greater  frequency  in  early  youth,  and  the  fact  that  a tumor  is  more 
often  found.  A twist  of  the  small  intestine  is  only  to  be  differentiated 
by  its  extreme  rarity. 

What  may  be  the  immediate  cause  of  the  strangulation  has  but  lit- 
tle practical  value.  At  the  best  there  is  little  else  than  numerical  fre- 
quency to  influence  the  opinion.  It  is  desirable  to  remember  that 
nine-tenths  of  the  cases  were  due  to  adhesion,  vitelline  remains,  or 
vermiform  appendix,  in  the  proportion  of  63$  : 21#  : 6$.  It  is  still 
more  important  to  remember  that,  in  the  presence  of  urgent  symp- 
toms of  acute  obstruction,  the  source  was  to  have  been  found  in  the 
lower  abdomen  in  more  than  four-fifths  of  the  cases. 

The  question,  what  is  to  be  done  by  the  physician,  has  already  been 
partly  answered.  He  is  to  remember  that  in  the  light  of  exact  knov  - 
ledge  nearly  all  cases  of  acute  mechanical,  intestinal  obstiuction  die, 
unless  relieved  by  surgical  interference.  That  curative,  medical  treat- 
ment has  proven  of  sure  avail  only  in  a limited  number  of  cases  of 
intussusception,  possibly  a few  of  twist  in  the  large  intestine,  and  in 
certain  cases  of  gall-stones  in  the  small  intestine.  That  his  first  duty, 
after  relieving  pain,  is  to  determine  the  capacity  of  the  large  intestine. 
That  this  is  best  accomplished  during  the  first  two  days  following  the 
initial  pain,  before  tympany  makes  the  task  more  difficult,  and  patho- 
logical changes  cause  it  to  be  more  dangerous.  Finally,  that  the 
means  employed  for  this  purpose  represent  the  most  efficient  curative 
agent  in  his  control. 

In  case  a diagnosis  of  intussusception  is  established,  the  possible 
benefits  of  medical  treatment  at  an  early  stage  result  from  the  reduc- 
tion of  the  displaced  bowel.  In  fourteen  cases  where  the  condition  of 
the  bowel  during  the  first  five  days  was  noted,  it  was  found  that  in 
five,  more  than  one-third,  the  bowel  was  irreducible  on  the  third  day. 
This  fact  should  not  necessarily  deter  the  physician  from  an  attempt 
at  reduction  at  a later  date.  Wilson*  withdrew  an  intussusception 
after  seventeen  days  of  obstructive  symptoms,  and  the  patient  recov- 
ered. On  the  other  hand,  although  this  possibility  may  be  admitted, 
sloughs  of  the  intestine  may  be  evacuated  on  the  ninth  day. 

Notwithstanding  31$  of  the  cases  recovered  without  any  operative 
treatment,  it  does  not  follow  that  such  a recovery  is  to  be  anticipated 

* Wilson.  Transylvania  .T.  M.,  1835,  viii.  486. 
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with  favor,  especially  if  it  is  to  be  associated  with  the  evacuation  of  a 
slough.  In  this  class  of  cases  eventual  death  from  annular  stenosis  of 
the  intestine  is  to  be  feared,  if  earlier  death  from  peritonitis  does  not 
occur,  or  strangulation  may  take  place  under  adhesive  bands  between 
the  diseased  bowel  and  neighboring  coils.  It  is  even  possible  that  so 
much  of  the  bowel  may  be  detached  as  a slough  that  an  insufficient 
quantity  remains  to  serve  for  the  necessary  absorption  of  nutriment. 
Lanceus*  for  example,  reports  a slough  of  three  feet  of  the  ileum. 

The  medical  treatment  of  intussusception  consists  essentially  in  the 
use  of  mechanical  measures  for  the  reduction  of  the  displaced  portion 
of  bowel.  The  beneficial  effect  of  such  measures  is  all  the  more  pos- 
sible since  it  is  evident  that  spontaneous  reduction  may  occur.  Sennf 
observed  this  fact  in  his  experiments,  and  LangmaidJ  records  a strik- 
ing illustration.  His  patient  was  an  infant  of  five  months,  who,  on 
the  first  day,  suffered  from  restlessness,  vomiting,  and  bloody  dejec- 
tions. On  the  third  day  a tumor,  with  a central  indentation  like  the 
neck  of  the  uterus,  was  to  be  felt  per  rectum.  A cylindrical  tumor 
was  also  to  be  recognized  in  the  region  of  the  descending  colon.  After 
a few  hours  the  invaginated  bowel  descended  to  the  anus.  In  the 
interval  between  two  visits  the  tumor  disappeared.  The  patient  had 
two  natural  dejections  on  the  sixth  day,  and  recovered  without  further 


The  mechanical  treatment  consists  of  rectal  injection  or  inflation 
pi  eferably  the  former,  and  replacement  by  a repositor.  Almost  indis- 
pensabffi  advantage  is  to  be  derived  from  the  associated  use  of 

nortant81^  MfaSSage  °f  the  tllmor  and  inversion  of  the  body  are  im- 
portant adjuncts.  J 

^he  US,e  °f  eIectncity  18  to  be  condemned  as  irrational  where  intes- 
al  contractmns  induce  and  promote  the  disturbance.  Large  doses  of 

Tre  reZe  tr  WitUn  the  Past  3*™  as  well  as  in 

e remote  times.  Gronau§  reports  a case,  in  which,  on  the  seventh 

“ “VTl*™  -e  given  in  iwo  dos  “ 

A ^latef^l!  f VOmitiD8’  alth0,'Sh  the  Pai“s  Pasted. 

day  Seven  ieZ  Z/T  JeC“°n8  Wer6  n°ted’  and  011  following 

appear  till  fonw  I"™  T"*  dl8oharged.  The  quicksilver  did  not 
appear  till  forty-four  days  after  its  administration. 

bougie  welTnaffill'!16  f^1*0**  bowel  b7  Cleans  of  a probang  or 

stated, 'in  anl  case  of  Z ’ SCemS  USCleSS  fr°m  reasons  already 
. _ 7 f mtussu8ception  where  the  seat  is  above  the 

f Senn^.  ij7’  ^ QU’r'  BUemiS  AyreS)'  Canada  Lancet-  1830-81,  xiii.  260. 

IS:;1' Befl  uT  Mw  SUrg‘  J0Urna1’  1882>  33- 

• Berl.  Kim.,  Wochenach.,  1882,  six.  514. 
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sigmoid  flexure.  Even  below  this  point  inflation  or  injection  have 
proven  equally  serviceable,  and  are  to  be  preferred  as  freer  from  risk. 
The  earlier  they  are  employed  the  better,  and  their  use  is  to  be 
avoided  when  there  is  reason  to  suppose  that  gangrene  is  present  at 
the  neck  of  the  tumor,  or  that  the  latter  is  irreducible.  It  has  already 
been  stated  that  the  tumor  may  be  irreducible  on  the  third  day,  and 
that  a slough  may  be  passed  on  the  ninth  day.  It  remains  to  be 
shown  what  were  the  limits  of  the  successful  employment  of  injections 
and  inflations  since  1880. 

Recoveries  from  intussusception  after  inflation  or  injection  : — 


Date. 

Diagnosis 

certain. 

Diagnosis  probable. 

Water. 

Gas. 

Air. 

Total. 

Water. 

Gas. 

Air. 

Total. 

1st  day. 

1 

3 

4 

2 

.. 

4 

6 

2nd  “ 

-- 

1 

1 

2 

1 

3 

6 

3rd  “ 

-- 

1 

1 

2 

-- 

1 

3 

4th  “ 

-- 

-- 

-- 

-- 

1 

-- 

-- 

1 

\ 

Not  given 

4 

-- 

1 

5 

3 

-- 

3 

6 

4 

1 

6 

11 

10 

1 

11 

22 

Deaths  from  intussusception  after  inflation  or  injection  : — 


Date. 

Diagnosis  certain. 

Diagnosis  probable. 

Water. 

Gas. 

Air. 

Total. 

Water. 

Gas. 

Air. 

Total. 

1st  day 

_ _ 

1 

1 

1 

-- 

-- 

1 

2nd  “ 

1 

-- 

2 

3 

-- 

-- 

-- 

— 

3rd  “ - 

3 

-- 

1 

4 

-- 

-- 

-- 

-- 

4th  “ 

-- 

1 

-- 

1 

-- 

— 

-- 

-- 

5th  “ 

1 

-- 

-- 

1 

-- 

-- 

-- 

5 

1 

4 

10 

1 

1 
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It  thus  appeal’s  that  there  were  thirty-three  cases  of  recovery  after 
injection  or  inflation  for  certain  or  probable  intussusception.  In 
seventeen  cases  air  was  inflated,  in  fourteen  water  was  injected,  and  in 
two  gas  introduced  from  a siphon-reservoir.  It  is  further  evident  that 
the  remedy  was  used  on  the  first  day  in  ten  cases,  on  the  second  day 
in  seven,  on  the  third  in  four,  on  the  fourth  in  one,  and  on  a date  not 
given  in  eleven  cases.  The  inference  from  these  figures  is  that  the 
successful  use  of  inflation  or  injection  may  take  place  on  the  fourth 
day,  but  is  most  likely  to  occur  during  the  first  two  days. 

The  unsuccessful  use  of  the  above  treatment  resulted  in  eleven 
cases  : in  two  on  the  first  day,  three  on  the  second,  four  on  the  third 
and  m one  on  the  fourth  and  fifth  days  respectively.  Certain  of  these 
failures  are  due  to  an  insufficient  pressure,  for  after  death,  in  these 
the  intussusception  was  easily  reduced.  In  other  cases  the  tumors 
returned,  or  the  symptoms  were  not  relieved.  In  such  the  tumors  may 
not  have  been  wholly  reduced  at  the  time  of  treatment.  The  inference 
is  direct  from  the  consideration  of  these  tables  showing  the  effect  of 
medical  treatment,  that  if  the  latter  does  not  overcome  the  obstruction 

within  the  first  two,  possibly  three,  days,  aid  should  be  sought  from 
the  surgeon.  . ° 

Belief,  by  injection  or  inflation,  from  obstruction  due  to  a twist  is 
of  very  unlikely  occurrence.  There  is  no  exact  evidence  on  this 

or  in  , S “ “tuSSUSCep“on  so  in  twist : if  no  relief  follows  inflation 

be  ZghT  °“  Se°°nd  °r  tWl'd  day’  ‘he  aid  °f  the  8',rSeo“  6hould 

JnhtheUm  T’ w°ife  0SerS  OTly  hope  °f  cure  from  ^angulation, 
rememberer  °f  0b9trUction  from  gall-stones,  it  is  to  be 

. . afc  m tbe  cases  here  collected  a fatal  result  followed  all 

3medicaZeDt’tafter  t &St  “d  *ba‘  eases  reZ^d 
alone  must  d ei  f*  *“*  dat6'  Tbe  the  patient 

Opiates  cathlt  "a  ^ *****  a”d  duration  »f  treatment, 
wfth  recovery  8’  eleCtn°lty  haV6  aU  been  ased  in  cases  ending 

medicZSZlt  of  a’?"6,4  “P™*6  °f  ^ pa8t  8«bt  ^ars, 
tions  durinv  the  li . .T **  'i  JSt,'tlc,lon  18  limited  to  the  use  of  injec- 
within  fixecf  limits'  to  f®6  C *yS’  8ufficient  deSrees  of  pressure, 

it  proves  impassable  tbo  ^ ?atenCy  °f  the  large  intestine-  If 

the  lar^e  in  w • CaSe  !S  n°  lonSer  medical,  but  surgical.  If 

is  admissible  anTtheT^lV  di8tended’  and  a diagnosie  of  gall-stones 

to  be  given  • laxat Wes  2*  7 ^ *****  i8  n0t  - 

^ b6  tried’bllt  are  °f 

1 y-  If  medical  treatment  is  of  no  avail,  and  surgi- 
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cal  treatment  is  refused,  the  efforts  of  the  physician  are  restricted  to 
the  relief  of  pain  and  distress  by  narcotics,  intestinal  punctures,  and 
gastric  siphonage. 

In  conclusion,  acute  intestinal  obstruction  is  diagnosticated  by  ex- 
clusion. Its  seat  is  fixed  by  injection.  Its  variety  is  determined  by 
its  seat,  the  age,  antecedents,  and  symptoms  of  the  patient.  Its  treat- 
ment is  surgical,  on  or  after  the  third  day,  if  the  symptoms  are  urgent 
and  forced  injections  fail  to  relieve. 


THE  SURGICAL  TREATMENT  OF  INTESTINAL 
OBSTRUCTION. 


BY  N.  SENN,  M.D.,  PH.D.,  MILWAUKEE,  WIS. 

Attendvuj  Surgeon  to  the  Milwaukee  Hospital;  Professor  of  the  Principles  of  Swraeru  and 
Surgical  Pathology  in  Bush  Medical  College , Chicago , III. 

Tiie  operative  treatment  of  intestinal  obstruction  is  in  its  infancy. 
Since  laparotomy  for  other  indications  has  became  an  established  and 
frequently  practised  procedure,  a number  of  the  bolder  and  more 
aggressive  surgeons  have  resorted  to  direct  measures  for  the  relief  of 
intestinal  obstruction,  but  like  all  serious  operations  for  otherwise  in- 
curable and  fatal  affections  its  general  application  has  met  with  strong 
opposition  not  only  by  the  laity,  but  also  by  the  profession.  The  ap^ 
palling  mortality  which  has  attended  the  operations  in  the  hands  of 
even  the  most  competent  surgeons  has  been  quoted  in  the  discussions 
this  subject  in  medical  societies  as  a sufficiently  strong  argument  in 
r , D°"-TratiTe  interference.  In  this  regard  the  history  of 
laparotomy  for  intestinal  obstruction  is  only  a repetition  of  the'his- 

i ‘7  °f  °Tan0t0my  Dnrm«  the  early  part  of  the  latter,  the  mortal- 
a delih  !,0.great  tbat  tLe  operation  was  condemned  and  denounced  as 

geons  C wh'oT  £7“  °f  ,the  ablest  ^ most  influential  sur- 
fhe  f opp  f i ha<1  he  m°ral  couraSe  to  Perform  ovariotomy  in 
ZvoTot  f 8\  01>p0siti0n  only  too  often  reaped  a harvest  of 

Y t Tn  ™uer  ofT*  ^ °rme?  theh'  du‘y  to™'ds  ‘heir  patients, 
improved  tech^ “Pposttion  the  good  work  progressed  until  by  an 

tic  s, loll  „y  -?  a °re  e8pecially  by the  introduction  of  antfsep- 
safest  mJratinn  °m5r  ™ hands  °f  experts  has  become  one  of  the 
were  sacrificed  tl  "t  To  accomplish  this,  hundreds  of  lives 

mints  Tperata  1 ! ai«h*  be  Saved-  The  ovarioto- 

suhiects  of  addif  ^ 7 p?tlen*8  worn  out  by  the  disease  and  often  the 

intSoLSp^rTr  °“-d  * *0 

which  attended  the  opeiatbn^To  d"  b,e,°g  7 great  mortality 
■ng  the  abdominal  cavity  ,,„J  . 7 * ?anger  “cident  to  open- 

slight  that  patients  suffelin  f ''  P'0pe.r  ailtiseptic  precautions  is  so 
patients  suffering  from  ovarian  tumors  are  encouraged  to 
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have  them  removed  as  soon  as  their  presence  can  be  diagnosticated, 
at  a time  when  the  general  health  remains  unimpaired,  a change  of 
practice  which  has  still  further  reduced  the  mortality  of  ovariotomy. 
The  mortality  of  laparotomy  for  acute  intestinal  obstruction  will  be 
reduced  to  that  of  other  intraperitoneal  operations,  as  soon  as  sur- 
geons will  recognize  the  importance  of  operating  early  before  the 
patient’s  strength  has  been  wasted  by  the  disease,  and  before  the 
parts  involved  in  the  operation  have  undergone  irreparable  textural 
changes.  The  mortality  of  abdominal  section  in  the  treatment  of  the 
different  forms  of  intestinal  obstruction  will  always  be  great,  because 
the  conditions  which  have  caused  the  obstruction  are  often  an  intrin- 
sic source  of  danger.  In  others  the  removal  of  the  obstruction 
necessitates  an  intestinal  resection  which  in  itself  is  a vastly  more 
serious  operation  than  the  removal  of  an  ovarian  tumor.  Intestinal 
obstruction,  irrespective  of  its  cause,  is  always  followed  by  a series  of 
consecutive  pathological  changes  which,  independently  of  the  partial, 
or,  complete  interruption  of  the  passage  of  intestinal  contents,  tend  to 
destroy  life.  The  dilatation  of  the  intestinal  tube  on  the  proximal 
side  of  the  seat  of  obstruction  may  give  rise  to  such  a degree  of  ab- 
dominal distension  as  to  destroy  life  from  suspension  of  important 
function  by  mechanical  pressure.  In  acute  obstruction,  the  violent 
peristalsis  on  the  proximal  side  of  the  occlusion  causes  an  increased 
afflux  of  blood  to  the  portion  of  bowel  the  seat  of  exaggerated  physi- 
ological function,  which  after  cessation  of  peristaltic  action  remains 
as  an  intense  venous  and  capillary  engorgement.  During  the  paretic 
stage  the  blood  vessels  in  the  intestinal  wall  have  lost  their  extra-vas- 
cular support,  hence  transudation  and  exudation  readily  take  place 
into  the  paravascular  tissues,  which,  combined  with  the  capillary  sta- 
sis attending  this  stage  of  the  inflammatory  process,  often  results  in 
gangrene.  The  intestinal  wall,  in  a state  of  inflammation,  becomes 
permeable  to  pathogenic  microorganisms  which  are  always  present  in 
the  intestinal  canal,  and  which  after  passing  through  the  entire  thick- 
ness of  its  walls  enter  the  peritoneal  cavity  and  induce  septic  peritoni- 
tis— a frequent  immediate  cause  of  death.  These  facts  are  cogent 
reasons  for  adopting  surgical  measures  in  all  cases  of  intestinal  ob- 
struction due  to  mechanical  causes  as  soon  as  a probable  diagnosis  can 
be  made.  If  this  were  done,  the  two  greatest  sources  of  immediate 
danger  attending  and  following  laparotomy,  shock  and  septic  peritoni- 
tis, if  not  entirely  avoided,  at  least  would  be  less  likely  to  occur,  and  the 
tissues  the  seat  of  operation  would  be  in  a favorable  condition  for 
direct  treatment  and  repair.  An  abdominal  section  in  the  treatment 
of  intestinal  obstruction  is  always  necessarily  attended  by  some  shock, 
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and  it  is  therefore  of  the  utmost  importance  to  perform,  the  operation 
at  a time  when  the  organs  of  circulation  and  the  nervous  system  are 
still  in  a condition  to  successfully  resist  the  immediate  effects  of  the 
operation.  Death  from  septic  causes  can  only  be  avoided  by  opera- 
ting at  a time  when  the  intestinal  canal  at  the  seat  of  obstruction  and 
on  its  proximal  side  is  still  in  a condition  capable  of  resisting  infec- 
tion and  of  undergoing  a satisfactory  process  of  repair  in  case  it  be- 
comes necessary  to  incise,  or  resect  during  the  operation.  The  sta- 
tistics of  operations  for  intestinal  obstruction  will  improve  as  soon  as 
we  shall  be  able  by  improved  methods  of  diagnosis  to  make  an  early 
positive  diagnosis  and  to  adopt  in  the  treatment  positive  surgical 
measures  before  the  prospects  of  a recovery  have  been  rendered  im- 
probable, if  not  impossible,  by  days  and  weeks  of  useless,  and  worse 
t an  useless,  internal  medication.  True  intestinal  obstruction,  what- 
ever its  cause  may  be,  is  as  strictly  a surgical  affection  as  strangula- 
ted hernia  and  remediable  only  by  the  same  kind  of  surgical  treat- 
ment. Physicians  should  recognize  this  fact  and  should  call  into 
counsel  a surgeon  as  soon  as  a probable  diagnosis  of  intestinal  ob- 
action  can  be  made.  To  let  a patient  die  of  the  consequences  of  a 
removable  cause  of  obstruction  without  an  operation  is  a reflection  upon 
the  advances  of  modern  aggressive  surgery.  The  difficulties  which 
surround  the  diagnosis  and  the  present  imperfect  technique  of  the 

2 ;,  Prf°Ce^reSr  in  CaSeS  °f  intestinal  ob8t™<*ion  are  not  only 
re  ponsibie  for  the  heretofore  late  operations,  but  also  to  a great 

extent  for  the  many  failures.  Ways  and  means  for  more  accurate 

diagnoSls  n have  to  be  devised  by  more  careful  clinical  olZt 

tions  and  by  experimental  research;  while  new  and  improved  methods 

of  operation  must  be  devised  and  their  merits  and  safety  tested  bv 

2“  rdn  im;,,s- 1 am  — d *■«  — 

.J  hlS  kmd  wdl  render  hernial  information  in  the  diagnosis  of 
he  obscure  Cannes  of  obstruction,  and  will  point  out  more  ZTthe 

tioiTwinT  01  01>|latlrc  treatment,  while  improved  methods  of  opera 
olcs  whiehTh  be  St"dled  exclusive>y  m this  manner.  The  obsta- 
raany  oases  of  TfT  f C°"nter8. in  the  diagnosis  and  treatment  of 
hut  they  will  be  greatlTdi^'Ta™  °ften  appear  “surmountable, 

be  revealed  by  thf  2L  ofev  1 by  fa“e  which  will 

surgery  was  founded  and  d [ Pei*ment‘l  ,nvestigation.  Abdominal 
which  refers  to  the  , t doTeIoPl!d  <“  American  soil,  and  in  the  part 
left  for  the  exercise  of  2T  '"‘“‘T’  obstniction  ample  scope  is 
members  of  the  profession  in  tl""8  P^verance  „f  the  0 
memory  of  our  McDowel  ! W ° WOuId  do  b<“<>rtotke 

H unselfish  original  work’.  ™8’  °"r  Gross  by  bonest.  faith- 
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I.  Definition  of  Intestinal  Obstruction. 

Intestinal  obstruction,  occlusion  and  strangulation  have  been  used 
as  synonymous  terms.  Some  authors  wish  to  draw  a line  of  distinc- 
tion between  cases  of  intestinal  obstruction  and  intestinal  strangula- 
tion, including  under  the  former  term  all  cases  where  the  obstruction 
is  caused  by  a tumor,  enterolith,  or  intussusception,  while  internal 
hernia,  volvulus,  and  constriction  by  a band  were  included  under  the 
head  of  strangulation.  For  practical  purposes  such  a distinction  is 
superfluous,  as  any  cause  which  mechanically  interferes  with  the  pass- 
age of  intestinal  contents  produces  intestinal  obstruction,  and  if  it 
cannot  be  removed  by  ordinary  means  should  be  treated  by  abdom- 
inal section.  The  classification  into  true  and  false  obstruction,  from 
a surgical  standpoint,  should  also  be  abandoned  as  operative  interfer- 
ence is  only  indicated  in  cases  of  obstruction  due  to  the  presence  of 
mechanical  obstacles,  such  as  foreign  bodies,  tumors,  or  intussuscep- 
tion in  the  lumen  of  the  bowel,  or  to  compression  of  the  lumen  by 
tumors,  flexion,  twisting,  and  bands  of  constriction.  Inflammation  of  the 
tunics  of  the  bowel  and  diffuse  peritonitis  may  give  rise  to  symptoms 
resembling  obstruction,  but  in  such  cases  the  obstruction  follows  as  a 
sequence  of  an  antecedent,  or  accompanying  inflammatory  lesion,  and 
is  due  to  dynamic  disturbances  and  not  to  mechanical  occlusion,  and 
the  indications  for  treatment  are  to  combat  the  inflammation  and  to 
restore  peristaltic  action,  combined  with  mechanical  means  to 
relieve  the  abdominal  distension.  A more  important  classification, 
remains  to  be  mentioned  by  which  all  cases  of  true  intestinal  obstruc- 
tion are  divided  into  acute  and  chronic.  This  distinction  must  be 
maintained  for  many  reasons.  In  chronic  obstruction  the  symptoms 
usually  develop  very  slowly  as  the  occlusion  becomes  more  com- 
plete. During  the  early  part  of  the  affection  the  intestinal  walls 
above  the  seat  of  obstruction  undergo  compensatory  hypertrophy,  dila- 
tation taking  place  very  slowly  unless  the  chronic  suddenly  merges 
into  the  acute  form,  an  event  which  is  always  announced  by  a com- 
plexus  of  symptoms  characteristic  of  acute  or  subacute  obstruction. 
Chronic  obstruction  is  more  frequently  met  with  in  persons  advanced 
in  years  and  the  seat  of  obstruction  is  usually  located  in  some  part  of 
the  large  intestine.  The  acute  form  is  caused  by  some  pathological 
conditions  which  suddenly  narrow,  or  obliterate  the  lumen  of  some 
portion  of  the  intestine,  usually  above  the  ileo-caecal  valve,  and  often 
without  any  premonitory  symptoms  gives  rise  to  a complexus  of  acute 
symptoms  almost  pathognomonic  of  this  affection.  The  sudden  inter- 
ruption of  the  passage  of  intestinal  contents  is  followed  by  violent 


SURGICAL  TREATMENT  OF  INTESTINAL  OBSTRUCTION.  47 


peristaltic  action  of  the  bowel  above  the  seat  of  obstruction  in  a vain 
attempt  to  clear  the  intestinal  tract,  which  from  muscular  exhaustion 
and  the  distension  from  the  accumulation  of  intestinal  contents  finally 
gives  rise  to  paresis  and  the  textural  changes  previously  alluded  to. 
In  such  acute  cases  prompt  action  constitutes  an  essential  element  of 
. success>  as  in  a few  hours  or  days,  the  patient  becomes  utterly  pros- 
trated and  the  bowel  at  and  above  the  seat  of  obstruction  has  under- 
gone irreparable  pathological  changes.  These  are  the  cases  that 
demand  early  surgical  treatment  and  will  claim  our  special  attention 
in  the  discussion  assigned  for  this  evening. 


II.  Frequency  op  Intestinal  Obstruction. 

An  examination  of  the  statistics  of  Leichtenstern*  shows  that,  exter- 
nal hernia  and  malignant  tumors  being  excluded,  one  death  from 
intestinal  obstruction  takes  place  in  every  three  to  five  hundred 
deaths  from  all  causes  in  hospital  practice.  This  statement  is  based 
upon  the  records  of  the  late  Dr.  Brinton,  of  London,  and  a number  of 
large  hospitals  on  the  European  continent. 

Hilton  Faggef  has  shown  from  an  examination  of  the  records  of 
fonr  thousand  autopsies  in  Guy’s  Hospital,  from  1854  to  1868,  that 

obstruction*  01111  °f  °M  per  cent'’  ™ <*8“  of  ^estinal 

• HeusnerJ  from  his  own  investigations  regarding  the  frequencv  of 
nitestmal  obstruction  maintains  that  annually  out  of  every  one  hun- 

Md  thatZe' t ' fr0m  ®Te  to  ten  8nffer  thfe  affection, 

and  that  one  to  every  three  to  five  hundred  deaths  is  attributable 

obstruction  Tn  it,  7 8 Sh°W  imPorta“<>  of  intestinal 

bsti  uction  m its  medical  and  surgical  relations,  and  it  is  eminentlv 
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ffl.  Surgical  Resources  m the  Teeatmeet  of  Ihtestihal 

Obstruction. 

b Irrigation  of  Stomach. 

tion  acts  dXSiuriy  i^sevZl  wlTl  IT'  ^ °f  °bstruc- 
«ic  action  of  the  intestine  above  Zseii  H?*' 

*Ziemssen’s  Cyclopedia  of  p a-  * auction.  2.  It  ex- 

f «uy’8  Hospital  Reports,  1869  ° ^ Americaa  Tra^tion,  vol.  viii. 

* Deutsche  Med.  Wochenschrift,  1887. 
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hausts  the  patient’s  strength  by  causing  persistent  retching  and 
vomiting.  3.  It  is  one  of  the  causes  which  produces  distension  of 
the  intestine.  4.  It  favors  fermentative  and  putrefactive  changes 
in  the  intestine  by  the  fluid  serving  the  purpose  of  a nutrient  me- 
dium for  pathogenic  microorganisms.  In  my  experiments  on  animals 
where  I made  complete  obstruction  I never  witnessed  such  persistent 
vomiting  as  in  man.  I attributed  this  difference  to  the  fact  that 
animals  thus  treated  refuse,  as  a rule,  both  food  and  drink,  and  that 
the  intestinal  canal  in  proportion  to  the  size  of  the  abdominal  cavity 
is  much  shorter  than  in  man.  Patients  suffering  from  acute  intestinal 
obstruction  should  abstain  from  taking  either  food  or  drink,  as  diges- 
tion and  absorption  are  almost,  if  not  completely,  suspended,  and  the 
accumulation  of  fluids  cannot  fail  in  aggravating  the  symptoms. 

Kussmaul*  has  introduced  a new  and  exceedingly  valuable  thera- 
peutic measure  in  the  treatment  of  intestinal  obstruction  in  the  use  of 
the  elastic  stomach-tube.  By  the  siphon  action  of  the  tube,  gas  and 
fluid  contents  of  the  stomach  and  upper  portion  of  the  intestinal  canal 
are  evacuated,  and  thus  abdominal  distension  is  relieved  and  the  hydro- 
static pressure  in  the  intestine  above  the  obstruction  diminished.  He 
claims  for  this  measure  the  following  advantages:  1.  Intra-abdominal 
tension  is  diminished  and  thus  the  first  condition  secured  for  the  cor- 
rection of  the  mechanical  difficulties  which  have  caused  the  obstruction. 
2.  It  relieves  the  distension  of  the  bowel  above  the  seat  of  obstruction 
and  consequently  also  the  pressure  of  the  intestines  against  each  other, 
a condition  which  cannot  fail  to  impair  peristaltic  action.  3.  Finally, 
what  is  most  impoi-tant,  by  evacuating  the  accumulated  contents  it 
diminishes  the  violent  peristalsis.  He  reports  the  case  of  an  adult 
where  an  intestinal  obstruction,  due  to  an  invagination  had  lasted 
twenty-three  days,  and  which  yielded  to  daily  ii'i'igations  of  the 
stomach.  A portion  of  the  intussusceptum  sloughed  and  was  found  in 
the  stool.  The  patient  died  later  of  peritonitis  which  may  have  started 
from  the  seat  of  invagination. 

Bardelebenf  in  a paper  on  the  treatment  of  acute  intestinal  obstruc- 
tion praises  the  utility  of  irrigation  of  the  stomach  as  a palliative 
means,  but  speaks  at  the  same  time  of  the  danger  incident  to  the  em- 
ployment of  such  a temporizing  measure,  as  too  much  valuable  time 
may  be  lost  before  a curative  treatment  is  adopted.  He  reports  a case 
in  which  irrigation  afforded  such  absolute  relief  that  the  operation  was 
postponed  until  it  could  be  no  longer  of  any  avail.  Kuester  expects 
from  irrigation  of  the  stomach  prompt  palliative  effects,  but  warns  not 

* Berl.  Klin.  Wochenschrift,  1884,  Nos.  42,  43. 

f Ueber  Ileus.  Berl.  Klin.  Wochenschrift,  1886,  Nos.  25,  26. 
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to  persist  with  it  in  cases  where  the  seat  and  cause  of  the  obstruction 
can  be  ascertained.  Hahn  looks  upon  it  as  a curative  agent  only  in 
cases  where  the  obstruction  is  due  to  koprostasis  in  the  large  intestine, 
and  he  claims  that  in  such  cases  irrigation  of  the  rectum  would  lead 
more  promptly  to  the  desired  result. 

Sclilegtendal*  claims  that  lavage  of  the  stomach  in  the  treatment  of 
intestinal  obstruction  fulfills  a threefold  therapeutic  indication  : 1 It 
prevents  distressing  symptoms,  2.  alleviates  them  when  they  are  pres- 
ent, and  in  some  cases,  3.  cures  the  disease. 

^Rehnf  maintains  that  irrigation  of  the  stomach,  as  devised  by 
Kussmaul,  in  the  treatment  of  intestinal  obstruction  not  only  empties 
f * e ®tomach  of  lts  contents,  but  it  also  evacuates  a certain  portion  of 
t e intestinal  canal  above  the  seat  of  obstruction.  In  two  cases  of 
intestinal  obstruction,  where  this  expedient  was  resorted  to  after  the 
abdomina1  cavity  was  opened,  he  observed  that  a considerable  portion 
ot  the  dilated  intestine  was  emptied  of  its  contents. 

Heusner  states  that  by  this  means  many  litres  of  intestinal  contents 
can  be  removed,  pain  is  relieved,  eructation  and  vomiting  controlled 
peristalsis  quieted  the  function  of  the  stomach  restored,  suitable  nour- 
ishment can  be  taken  and  assimilated,  thus  maintaining  strength  and 
e until  the  cause  of  obstruction  is  removed  spontaneously,  or  through 
the  intervention  of  surgery.  Madelung  has  called  attention  to  the 
necessity  of  resorting  to  irrigation  of  the  stomach  prior  to  the  admin- 
«t  ation  of  an  anaesthetic  in  operations  for  intestinal  obstruction  as 
without  such  precaution  there  is  danger  during  the  attacks  of  vomit- 

enfering  thTt  ^7°“  3"K  *°  be  pl'OToked  hJ  ‘he  amesthetic,  of  fluid 
entering  the  trachea,  causing  suffocation,  or  later,  pneumonia. 

As  an  aid  in  the  treatment  of  intestinal  obstruction  due  to  meckani 

practisTevefvT”  t ^ f°ma°h  sho"ld  he  systematically 

never  be  relied  uix”  VIT  h°UrS’  but  “ a ourative  measure  it  should 
emptying  of  usingl  ^ 

„.£;r 

testinal  contents  above  the  seat  ofTbstaSn!^  ^ 

2.  Distension  of  Colon  with  Fluids. 

copir rectai  injections  is  to 

ctively  in  every  case  of  intestinal  obstruction.  This  pro- 
f Fortschritte  der  Medicin,  1887. 

* Frauenarzt,  1887. 
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cedure  has  also  been  employed  with  the  intention  of  utilizing  the 
hydrostatic  pressure  as  a means  for  the  correction  of  the  mechanical 
difficulties  which  have  given  rise  to  the  obstruction.  This  method  of 
treatment  has  given  rise  to  the  much  discussed  question  as  to  the 
permeability  of  the  ileo-caecal  valve  to  rectal  injections  of  fluids,  or 
to  the  insufflation  of  air  or  gases.  The  majority  of  those  who  have 
studied  this  subject  clinically  or  by  experiment,  make  the  positive 
assertion  that  the  ileo-caecal  valve  is  perfectly  competent,  and  effectu- 
ally guards  the  ileum  against  the  entrance  of  both  fluids  and  gases 
forced  into  the  rectum,  while  others  insist  that  it  is  permeable  only 
in  exceptional  cases,  and  only«a  few  claim  that  its  resistance  can  be 
overcome  by  a moderate  degree  of  pressure. 

Heschl*  made  a number  of  experiments  on  the  cadaver  and  satisfied 
himself  that  the  ileo-caecal  valve  serves  as  a safe  and  perfect  barrier 
against  the  entrance  of  fluids  from  below.  In  testing  the  resisting 
capacity  of  the  coats  of  the  intestine  he  found  that  the  serous  coat  of 
the  colon  gave  way  first  to  over-distension,  while  the  remaining  tunics 
yielded  subsequently  to  a somewhat  slighter  pressure.  The  small 
intestine  of  a child  on  being  subjected  to  over-distension  ruptured  first 
on  the  mesenteric  side,  the  place  where  acquired  diverticula  are  found. 

Bullf  has  found  that  in  the  adult  one  litre  of  water  injected  by  the 
rectum  will  reach  the  caecum,  but  that  the  entire  capacity  of  the  large 
intestine  is  from  four  to  five  litres.  He  is  of  the  opinion  that  in  the 
living  body  fluid  cannot  be  forced  beyond  the  ileo-caecal  valve,  although 
ancient  and  modern  experimenters  claim  to  have  succeeded  in  the 
cadaver.  He  affirms  that  when  the  rectum  is  distended  by  air  the 
ileo-caecal  valve  is  rendered  incompetent  and  the  air  passes  into  the 
small  intestines. 

CantaniJ  is  a firm  believer  in  the  permeability  of  the  ileo-caecal 
valve  to  fluid  rectal  injections.  In  one  instance  he  treated  a case  of 
koprostasis  by  an  injection  of  a litre  and  a half  of  oil  per  rectum,  and 
an  hour  later  a part  of  the  oil  was  ejected  by  vomiting.  He  advises 
that  the  intestinal  tract  above  the  ileo-caecal  valve  should  be  utilized 
as  an  absorbing  surface  in  cases  requiring  rectal  alimentation,  and 
when  in  a diseased  condition  should  be  treated  by  topical  applications. 

Behrensg  concluded  from  his  experiments  that  it  required  the  insuf- 
flation per  rectum  of  one  and  one-eighth  litre  of  air  to  reach  the  ileum 

* Zur  Mechanik  der  Diastaltischen  Darm-perforationen.  Wiener  Med.  Wochenschrift, 
1881,  No.  1. 

+ Virchow  u.  Hirsch’s  Jahresbericht,  1870,  B.  2,  p.  180. 

t Virchow  u.  Hirsch’s  Jahresbericht,  1879,  B.  2,  p.  180. 

§ Ueber  den  Werth  der  kiinstlichen  Auftreibung  des  Dickdarmes  mit  Gasen  u.  Flua- 
sigkeiten.  Dissertation.  Goettingen,  1886. 
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through  the  ileo-cnccal  valve.  In  his  experiments  he  had  no  difficulty 

in  ov  ereoming  the  competency  of  the  ileo-ctecal  valve  by  rectal  insuf- 
flation of  air. 

Debierre*  made  numerous  experiments  on  the  cadaver  to  test  the 
permeability  of  the  ileo-caecal  valve  to  rectal  injections  of  fluids  or 
insufflation  of  air.  The  results  which  he  obtained  were  not  constant. 
In  some  subjects  the  valve  proved  only  permeable  to  air  ; in  others 
to  both  air  and  water,  while  in  some  no  air,  or  fluids  could  be  forced 
into  the  ileum  by  any  degree  of  force.  When  the  intestine  was  left 

SltU  valve  was  found  less  permeable  than  when  it  had  been 
removed  from  the  body.  He  attributes  the  different  degrees  of  com- 
petency of  the  valve  to  variations  in  the  anatomical  construction  of 
e vave.  If  both  lips  of  the  valve  are  equal  in  length,  or  if  the 
lower  hP  1S  longer,  the  valve  was  found  impermeable.  It  proved  ner- 
rneabJe  m cases  where  the  lower  lip  was  shorter,  contracted  and 
smaller  than  the  upper.  In  the  last  instance  the  advancing  volume 
o fluid,  or  air,  lifted  the  upper  valve,  while  in  the  former  structure 
the  valve  the  margins  of  the  lips  of  the  valve  were  approximated 
fleum  Ij  ShUUlng  °ff  a11  communication  between  the  colon  and  the 

Mr  Lucasf  enumerates  the  following  objections  against  forcible 
rectal  injections  of  water  as  a means  to  reduce  an  invagination  • 

1.  Owing  to  its  weight,  it  exerts  much  too  strong  lateral  pressure  for 
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|^fh;u‘d  ^"atma  have  been  accomplished  the  contact  of  a large 

t dia  rhma  TeT  '"S*  b°We'  " ap‘  inCrease  the  ‘endenfy 
a , H ms  properly,  that  gas,  on  the  other  hand  is 

the  ! °ecepant  of  the  intestinal  canal,  and  whilst  its  pressure  is’ of 
the  gentlest,  .ts  presence  excites  no  unnatural  peristaltic  Tot  on  He 

^rm;tersthetio  tothe  ^ 

«o^Tcll,“afo:aZthe  leTimentS  011  the.-d»er,  and  came 
WdT’from  bei„wally  8maU  ^e^aglTt  ftTtogresZf' 

“°7§,  devised  a force-pump  which  he  strongly  recommends  for 
1885,  Vo.  45.  G d°  BaUhm  C°nSlder®  COmme  barriere  des  apothicaries.  Lyon  Med.cale, 

16,  1886.  °D  W'th  Iuflatlon  ln  the  Cure  of  Intussusception.  The  Lancet.  Jan. 

| Lancet  and  Clinic.  1885,  Eeb.  21.  . 

^American  Journal  of  Medical  Sciences.  Vol.  xli.,  p.  168. 
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the  purpose  of  forcing  water  beyond  the  ileo-csecal  valve  in  case  the 
seat  of  intestinal  obstruction  is  located  above  that  point.  He  reports 
four  cases  of  intestinal  obstruction  treated  by  this  method,  three  of 
which  recovered. 

Battey*  asserts  the  permeability  of  the  entire  alimentary  canal  by 
enemata,  and  verifies  his  statement  by  the  recital  of  his  own  clinical 
experience  and  experiments  upon  the  cadaver.  Ziemssen  recommends 
inflation  of  the  rectum  for  diagnostic  and  therapeutic  purposes  and  pro- 
ceeds as  follows  : A rectal  tube  about  six  inches  long  is  carried  into 
the  anus  and  fixed  by  pressing  together  the  nates,  the  patient  lying  on 
the  back.  A funnel  is  then  connected  with  the  rectal  tube  by  means 
of  rubber  tubing.  For  complete  inflation  of  the  large  intestine  three 
drachms  of  bicarbonate  of  soda,  and  four  and  one-half  drachms  of 
tartaric  acid  are  separately  dissolved  in  water  and  portions  of  other 
solutions  alternately  added.  To  prevent  sudden  over-distension  of  the 
bowel  it  is  advised  to  add  the  solutions  at  intervals  of  several  minutes. 

A very  important  use  of  this  method  is  to  diagnosticate  the  position  of 
the  contractions,  strictures,  or  occlusion  of  the  intestine  in  cases  in 
which  it  is  desirable  to  operate,  and  also  as  showing  the  position  of 
peritoneal  adhesions.  The  result  of  his  observations  has  led  him  to 
believe  that,  as  a rule,  the  small  intestine  is  completely  closed  to  the 
entrance  of  substances  from  the  colon  by  the  ileo-csecal  valve.  Under 
the  influence  of  deep  chloroform  narcosis,  however,  this  resistance  is 
lessened,  and  fluids  can  be  thrown  into  the  small  intestine. 

Insufflation  of  air  per  rectum  in  the  treatment  of  intestinal  obstruc- 
tion has  been  known  since  the  time  of  Hippocrates.  Gorham  was  the 
first  to  resort  to  this  method  of  treatment  in  England,  f In  comparing 
the  effect  of  enemata  to  air  insufflation  he  says  : “ But  the  effect  is 
totally  different,  when  air  is  used,  its  freedom  from  all  irritating 
qualities,  its  elasticity  and  expansibility  give  it  a decided  preference 

over  enemata.”  __  . f 

In  my  paper  read  at  the  last  meeting  of  the  International  Medical 

Congress^  I detailed  the  results  of  a number  of  experiments  which  I 
made  on  dogs  to  determine  to  my  own  satisfaction  the  extent  to  which 
the  ileo-csecal  valve  is  permeable  to  fluids  forced  from  below.  In  three 
cases  where  fluid  was  forced  beyond  the  ileo-csecal  valve,  in  two  of 
them  the  post-mortem  revealed  multiple  lacerations  of  the  peritoneal 
coat  of  the  large  intestines,  while  the  third  animal  sickened  immediately 

* Transactions  of  the  Araer.  Med.  Association.  1878.  I 

\ Observations  on  Intussusception  as  it  occurs  in  Infants.  Guy’s  Hospital  Reports, 

V°J  “An"  Experimental  Contribution  to  Intestinal  Surgery  with  Special  Reference  to  the 
Treatment  of  Intestinal  Obstruction.” 
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after  the  experiment  was  made,  and  died,  from  the  effects  of  the  inju- 
ries indicted,  eight  days  later.  These  experiments  combined  with  clini- 
cal experience  leave  no  further  doubt  that,  practically,  the  ileo-ctecal 
valve  is  impermeable  to  fluids  from  below,  and  that  for  diagnostic  and 
therapeutic  purposes  it  is  unsafe  and  unjustifiable  to  attempt  to  force 
fluids  beyond  the  ileo-caecal  valve.  In  two  cases  of  ileo-colic  invagi- 
nation, m children  less  than  two  years  of  age,  I succeeded  in  reducing 
the  bowel  by  steady  hydrostatic  pressure,  while  the  little  patients  were 
under  the  influence  of  an  anaesthetic  and  held  in  the  inverted  position. 
In  both  instances  the  invagination  had  existed  for  two  or  three  days 
W e should,  a priori,  expect  that  air  and  gases  on  account  of  their 
lesser  weight  and  greater  elasticity  than  water,  could  be  forced  alone 
the  intestinal  canal  with  less  force,  and  for  that  reason  alone,  if  for  no 
other  should  be  preferred  to  water  in  cases  where  it  appears  desirable 
to  distend  the  intestine  below  or  above  the  ileo-ctecal  valve  for  diaff- 

bdeflCy0totheraPeUtiC  PU1’P0SeS-  1 Sha11  theref°re  call  your  attention 


3.  Rectal  Insufflation  of  Hydrogen  Gas. 
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intestinal  canal  with  this  gas  by  rectal  insufflation,  both  t mfn  and 
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as  is  used  by  gas-fitters  and  plumbers.  The  X lTZT  f 
f^-gauon  rubber  balloon  and  the  inflation 

of  rubber  7 T"  ^ meaM 

loon  on  the  othfr  b °ne  Slde  and  the  ™bber  bal- 

was  forced  through  th™01*8  exPeriments  showed  that  when  the  gas 

was  ah„:^t Tife  0;aT”;:rf  77'C0Ck’ tI,e  1™»  -Web 

hundred  pounds  (00  kilogr  ) wo„,I  „e  ’ C°mpre8Si°n  to  two 
* - f , . g } ld  never  reSlster  more  than  two  and 

Injury  of  the  Gastro-InteLnd  cfrnl  [r‘fallible  Jest  ia  the  Diagnosis  of  Visceral 

Med.  Association,  June  23  30,  1888  " °f  the  Abdome-  Jour. 
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one-lialf  to  three  pounds  of  pressure  to  the  square  inch.  In  the  living 
subject  the  escape  of  gas  from  the  rectum  was  prevented  by  an  assist- 
ant, pressing  the  margins  or  the  anus  firmly  against  the  rectal  tube. 
A number  of  experiments  made  for  the  special  purpose  of  measuring 
the  resisting  capacity  of  the  ileo-caecal  valve  to  the  entrance  of  gas 
from  the  caecum  into  the  ileum,  showed  that  in  a normal  condition  the 
valve  in  a healthy  adult  person  is  overcome  by  rectal  inflation  under  a 
pressure  varying  from  one  and  a half  to  two  and  one-fourth  pounds 
(0.6  to  1.2  kilo.).  This  amount  of  pressure  is  not  sufficient  to  injure 
any  of  the  coats  of  a healthy  intestine  in  any  part  of  its  course.  As 
the  result  of  numerous  observations  on  man  and  animals,  I can  state 
that  when  the  inflation  is  made  slowly  and  continuously  there  is  less 
danger  of  inflicting  injury  than  when  it  is  done  rapidly  or  interrupt- 
edly. When  the  patient  is  placed  fully  under  the  influence  of  an 
anaesthetic  the  ileo-caecal  valve  yields  to  a lower  pressure  than  when 
the  abdominal  muscles  are  in  a state  of  rigidity,  as  this  interferes  with 
the  requisite  degree  of  distension  of  the  caecum  which  is  necessary  to 
effect  the  separation  of  the  margins  of  the  valve.  A rubber  balloon 
holding  four  gallons  (twenty  litres)  is  the  simplest,  safest  and  most 
efficient  instrument  for  making  rectal  insufflation  both  for  diagnostic 
and  curative  purposes.  Another  series  of  experiments  on  dogs  I 
made  for  the  purpose  of  determining  the  degree  of  pressure  which 
is  required  to  force  hydrogen  gas  from  anus  to  mouth,  the  whole 
length  of  the  gastro-intestinal  canal.  In  all  of  the  experiments  the 
pressure  fell  rapidly  after  the  ileo-caecal  valve  had  been  opened,  but 
it  had  again  to  be  increased  before  the  gas  reached  the  stomach  and 
escaped  through  the  stomach  tube.  It  usually  required  one-half  to 
one  pound  more  pressure  to  force  gas  through  the  entire  length  of 
the  alimentary  canal  than  when  it  had  to  be  forced  only  through  the 
ileo-caecal  valve.  Whenever  it  becomes  necessary  to  conduct  the 
hydrogen  gas  a considerable  distance  along  the  intestines,  or  through 
the  entire  alimentary  canal,  it  is  exceedingly  important  to  proceed; 
slowly  with  the  inflation,  as  under  slow  gradual  distension,  half  a 
pound  (0.2  kilogr.)  of  pressure  to  the  square  inch  of  surface  will  accom- 
plish in  time  a great  deal  more  without  doing  harm  than  four  times 
this  amount  of  pressure  if  the  force  is  applied  quickly  and  only  for  a 
short  time.  In  the  dog  rectal  insufflation  of  hydrogen  gas  made  under 
a pressure  of  one-quarter  of  a pound,  if  made  very  slowly  and  uninter- 
ruptedly, the  abdominal  walls  being  completely  relaxed  by  an  anes- 
thetic will  not  only  overcome  the  resistance  offered  by  the  ileo-oecal 
valve,’ but  will  prove  sufficient  to  force  the  gas  through  the  whole 
length  of  the  alimentary  canal. 
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Experiments  made  on  different  portions  of  the  gastro-intestinal 
canal  when  in  a healthy  condition  and  removed  soon  after  death, 
proved  that  laceration  did  not  take  place  under  a pressure  of  less  than 
eight  pounds,  and  often  it  had  to  be  increased  to  twelve  pounds.  It 
was  found  that  the  resisting  power  of  the  intestinal  wall  is  nearly  the 
same  throughout  the  entire  length  of  the  canal,  and  in  a normal  con- 
dition yielded  to  a diastaltic  force  of  from  eight  to  twelve  pounds  of 
pressure.  When  rupture  took  place,  it  either  occurred  as  a longi- 
tudinal laceration  of  the  peritoneum  on  the  convex  surface  of  the 


bowel,  or  as  multiple  ruptures  from  within  outwards  at  the  mesenteric 
attachment.  The  former  result  followed  rapid,  and  the  latter  slow, 
inflation.  The  superiority  of  hydrogen  gas  inflation  over  injections 
of  liquids  in  the  mechanical  treatment  of  intestinal  obstruction  is 
apparent.  Liquid  injections  cannot  safely  be  forced  beyond  the  ileo- 
cecal valve,  and  even  in  distending  the  entire  colon  by  liquids  a great 
deal  more  force  is  required  than  by  insufflation  with  hydrogen  gas. 
Insufflation  of  hydrogen  gas  is  a valuable  means  of  diagnosis  in  locat- 
ing the  seat  of  obstruction  before  tympanites  has  set  in  and  therefore 
best  adapted  at  a time  when  most  needed— during  the  early  sta^e  of 
intestinal  obstruction.  If  the  colon  dilates  uniformly  from  the  sic^noid 
flexure  to  the  caecum  the  obstruction  must  be  sought  for  higher  up  in 
the  intestinal  canal.  The  passage  of  gas  through  the  ileo-cascal  valve 
rendered  incompetent  by  the  distension  of  the  caecum,  is  always' 
attended  by  a characteristic  gurgling  or  blowing  sound  which  is 
always  heard  most  distinctly  by  applying  the  ear  or  stethoscope  over 
the * Ueo-csecal  region.  Not  infrequently  the  sounds  are  so  loud  and 
distinct  that  they  can  be  heard  at  a distance  of  several  feet.  If  the 
gas  passes  the  ileo-caecal  valve  under  a pressure  not  in  excess  of  that 
required  to  overcome  it  in  a state  of  health,  and,  if  after  inflation  a 
thorough  examination  of  the  ileo-cmcal  region  by  inspection  palpation 
and  percussion  reveals  nothing  abnormal,  the  search  for  the  obstruction 
is  continued  by  inflating  the  small  intestines  slowly  and  rnaktg  f- 
quent  examinations  of  the  abdomen  to  ascertain  the  height  to  ^hich 
ation  has  been  made  and  to  study  the  relative  position  of  the  dif 

iHllrZ  o°b  f"S;-  Iiati0n  iS  alS0  a USefuI  dil'g”08tic  *»°™ee 
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will  indicate  to  the  surgeon  at  once  the  location  and  length  of  the 
intestine  below  the  seat  of  obstruction  and  will  enable  him  to  search 
for  the  obstruction  from  below  upwards.  The  manipulation  of  the 
healthy  intact  portion  of  the  intestinal  canal  in  the  search  for  the 
obstruction  is  by  far  a less  hazardous  procedure  than  the  handling  of 
the  distended  portion  above  the  obstruction  rendered  paretic,  exceed- 
ingly vascular,  and  much  softened  by  the  obstruction.  In  cases  where 
we  suspect  the  presence  of  a perforation,  inflation  with  hydrogen  gas 
will  demonstrate  not  only  its  existence,  but  also  its  location.  Invagi- 
nation is  rare  above  the  ileo-csecal  valve,  and  its  location  can  be 
determined  by  inflation  with  hydrogen  gas,  and  if  resorted  to  early  it 
may  prove  the  means  of  effecting  reduction.  In  ileo-ctecal  and  colonic 
invagination  slow  and  persistent  distension  of  the  colon  with  hydrogen 
gas,  with  the  patients  completely  under  the  influence  of  chloroform,  is 
the  safest  and  most  efficient  means  of  effecting  reduction  and  should 
always  be  resorted  to  whenever  these  conditions  are  recognized  or  even 
suspected.  Rectal  inflation  as  ordinarily  practised  by  forcing  air  into 
the  rectum  with  bellows,  or  a Davidson’s  syringe,  is  not  devoid  of 
danger,  as  the  force  employed  cannot  be  accurately  regulated  or 
estimated. 

Bryant*  has  collected  twenty  cases  of  invagination  treated  by  infla- 
tion, in  three  of  which  it  produced  rupture  of  the  bowel  below  the 
invaginated  portion,  while  in  a fourth  the  child  died  in  collapse 
shortly  after  the  inflation.  He  does  not  look  upon  inflation  as  a 
proper  and  safe  method  of  treatment  in  cases  of  acute  invagination, 
and  in  the  subacute  form  it  should  only  be  resorted  to  within  the 
first  three  days,  because  later  on  changes  in  the  bowel  are  almost 
certain  to  have  taken  place,  which  would  render  this  measure  fruitless, 
and  probably  dangerous. 

Knaggsf  reports  the  particulars  of  eight  cases  of  invagination 
where  forcible  distension  of  the  bowel  by  air  or  water  was  the  cause 
of  rupture  or  other  serious  injury  to  the  bowel.  These  cases  show 
that  this  method  of  treatment  is  attended  by  great  risk  in  children 
less  than  one  year  of  age,  as  six  of  the  eight  cases  in  which  harm 
resulted  were  children  less  than  eight  months  old.  In  Symond’s 
case  the  abdomen  was  opened  at  once  after  rupture  had  taken 
place,  and  the  rupture  was  sutured.  The  child,  however,  was  too 
exhaused  to  rally  from  the  operation,  but  at  the  necropsy  the  sutured 

* Harveian  Lectures  on  the  Mode  of  Death  from  Acute  Intestinal  Strangulation  and 
Chronic  Intestinal  Obstruction.  British  Medical  Journal,  18S4,  Nov.  22. 

f Resection  of  an  Irreducible  and  Gangrenous  Intussusception,  etc.  The  Lancet, 

188t,  June  4,  11. 
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bowel  was  able  to  resist  successfully  very  considerable  distension  with 
water. 

Greig*  reports  five  cases  of  invagination  treated  by  insufflation  of 
air,  in  four  of  which  it  proved  successful.  In  some  of  the  cases  the 
insufflation  had  to  be  repeated. 

Insufflation  of  hydrogen  gas  from  a rubber  balloon  is  applicable  in  all 
cases  of  sub-acute  and  chronic  invagination  and  during  the  early  stage 
of  acute  invagination,  that  is  before  the  passive  hypersemia  in  the 
invaginated  portion  has  rendered  reduction  by  this  method  impossible. 
Should  peifoiation  take  place  the  accident  is  at  once  recognized  by  a 
unit  01  m distension  of  the  abdomen  from  the  entrance  of  the  hydro- 
gen gas  into  the  peritoneal  cavity,  as  well  as  by  a sudden  diminution 
of  pressure  readily  felt  by  the  person  who  makes  compression  of  the 
balloon.  The  entrance  of  hydrogen  gas  into  the  peritoneal  cavity  is 
m itself  a harmless  occurrence  as  the  gas  is  non-irritant  and  perfectly 
aseptic.  In  such  cases  the  insufflation  must  be  followed  at  once  by 

abdominal  section  and  the  necessary  operative  treatment  of  the  invag- 
ination. s 


4.  Tubcige  of  Colon. 

Even  a few  years  ago  it  was  as  much  a mooted  point  in  reference  to 
how  far  fluids  could  be  forced  beyond  the  rectum  as  the  permeability 
of  the  lleo-csecal  valve  is  at  the  present  time. 

Von  Trautvetterf  made  numerous  experiments  on  the  cadaver  to 
determine  how  far  up  into  the  bowel  fluids  could  be  injected  per 
rectum.  He  injected  either  with  an  ordinary  syringe  or  through  a 
rectal  tube  The  fluid  used  was  a solution  of  ferrocyanide  of  pis 
an(J  aftfr  the  injection  chloride  of  iron  was  applied  to  different 
parts  of  the  intestine  to  test  for  the  presence  of  the  fluid  injected 

desceTclfn  ^T0”8 ,7  ^ bey°nd  the  iowCT  Porti“  «f  the 
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ments  on  the  cadaver  and  has  never  succeeded  in  passing  it  farther 
than  the  sigmoid  flexure. 

Cadge*  states  that  even  O’Bierne  never  claimed  that  the  elastic 
rectal  tube  could  he  inserted  farther  than  the  sigmoid  flexure. 
Cadge  made  numerous  attempts  on  the  cadaver  and  was  never  able 
to  reach  the  descending  colon.  In  cases  where  the  tube  was  in- 
troduced to  a depth  of  twenty  to  thirty  inches  he  found  that  the  tip 
of  the  instrument  remained  in  contact  with  the  intestinal  wall,  and 
that  this  portion  of  the  bowel  is  pushed  forward  when  the  end  of  the 
instrument  can  be  felt  through  the  abdominal  wall  at  a higher  point. 
In  the  administration  of  ordinary  injections  the  introduction  of  a rec- 
tal tube  is  superfluous,  as  in  Hegar’s  knee-chest  position  the  fluid  from 
an  ordinary  fountain  syringe  will  follow  the  course  of  the  colon  and 
advance  as  far  as  the  caecum. 

Hegarf  seldom  found  it  necessary  to  elevate  the  funnel  more  than 
one  foot,  a column  of  water  corresponding  to  this  elevation  being 
found  sufficient  to  force  the  fluid  as  far  as  the  caecum  and  as  he  be- 
lieves sometimes  beyond  the  ileo-caecal  valve.  The  legitimate  indica- 
tions for  tubage  of  the  colon  are  the  following  : 

1.  Detection  and  location  of  obstruction  below  the  sigmoid  flexure. 

2.  To  relieve  gaseous  distension  of  the  colon. 

3.  To  administer  high  nutrient  enemata  in  cases  where  it  becomes 
necessary  to  maintain  the  strength  of  the  patient  by  this  method  of 
alimentation. 


The  introduction  of  the  whole  hand  into  the  rectum  as  a means  of 
diagnosis  was  devised  and  first  practised  by  Simon.  This  method  of 
exploration  is  only  applicable  in  the  adult.  Simon  and  his  numerous 
followers  claim  that  the  hand  can  be  introduced  sufficiently  far  to 
enable  the  surgeon  to  palpate  most  of  the  abdominal  organs.  Nuss- 
baum  assures  us  that  he  has  felt  more  than  once  the  tip  of  the  sternum 
with  the  hand  employed  in  the  manual  exploration  by  the  rectum. 

Wagstaff  X places  great  stress  on  the  importance  of  manual  explor- 
ation by  the  rectum  as  a diagnostic  measure,  as  appears  from  one  of 
his  conclusions:  “That  the  causes  of  obstruction  can  generally  be 
determined  by  the  history  of  present  and  past  illnesses  and  by  thor- 
ough external  examination,  and  that  manual  exploration  by  the  rec- 

* Case  of  Intestinal  Obstruction  with  Remarks.  British  Medical  Journal,  1888. 

f Ueber  Einfuhrung  von  Fliissigkeiten  in  Harnblase  und  Darm.  Deutsche  Klinik, 
1873,  No.  8. 

% On  Intestinal  Obstruction.  St.  Thomas’  Hospital  Reports,  New  Series,  vol.  iv,  1373.  ; 
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turn  is  certainly  the  greatest  advance  in  our  means  of  diagnosis.” 
The  glowing  accounts  of  the  value  of  this  method  of  exploration 
were  soon  followed  by  the  report  of  disastrous  consequences  such  as 
rupture  of  the  gut  and  permanent  loss  of  function  of  the  sphincter 
muscles.  Manual  exploration  by  the  rectum  should  only  be  under- 
taken by  surgeons  with  small  slender  hands,  and  the  examination 
should  be  made  with  the  patient  fully  under  the  influence  of  an 
anaesthetic  and  always  with  the  utmost  care  and  gentleness.  This 
method  of  examination  will  enable  the  surgeon  to  ascertain  the 
location  and  nature  of  obstructions  below  the  sigmoid  flexure,  the 
existence  of  volvulus  at  the  sigmoid  flexure,  and  to  determine  the 
presence  of  pathological  conditions  in  the  pelvis  which  might  have 
caused  the  obstruction.  As  a therapeutic  measure  this  procedure  can 
be  employed  in  the  removal  of  foreign  bodies  or  an  enterolith  within 
reach  of  the  hand,  and  in  the  reduction  of  some  cases  of  intussuscep- 
tion where  the  invaginated  portion  of  the  bowel  has  passed  beyond 
the  sigmoid  flexure. 


6.  Taxis  and  Massage. 

Hutchinson  decidedly  opposes  early  operative  interference  in  cases  of 
intestinal  obstruction,  and  expects  little  from  it  in  those  which  have 
been  some  time  in  existence.  He  advocates  what  he  terms  abdominal 
taxis,  under  an  anaesthetic.  By  abdominal  taxis  he  means  a thorough 
kneading  of  the  abdomen,  with  inversion  of  the  patient,  shaking  him 
tossing  hun  m a blanket,  and  a variety  of  rough  performances,  the 
object  being  to  dislodge  the  bowel,  or  untwist  the  volvulus.  At  the 
same  time  he  advises  large  enemata  and  cathartics.  If  these  means 
do  not  lead  to  the  desired  result  he  waits  and  keeps  the  patient  on  a 
low  diet,  and  administers  opium  or  belladonna  internally,  and  subse- 
quently repeats  the  abdominal  taxis.  He  reports  a number  of  cases 
successfully  treated  by  this  method.  It  is  doubtful  if  any  surgeon  at 
the  present  time  could  be  found  who  would  be  willing  to  subject  his 
patients  to  such  a primitive  treatment  as  advised  by  Hutchinson  In 
most  forms  of  intestinal  obstruction  such  treatment  is  not  only  unsci- 
entific and  useless,  but  attended  by  great  risk  to  life,  as  the  violent 
movements  would  not  only  aggravate  the  mechanical  difficulties  which 
have  caused  the  obstruction,  but  might  produce  rupture  of  thl  dis 
tended  intestine,  and  could  not  fail  in  causing  exacerbation  of  the  vas- 
edar  disturbances.  Taxis  and  massage  scientifically  practised  have  a 
whp  ..  ianfG  ° aPPllcatlon  m the  treatment  of  intestinal  obstruction 

or  an  f°reign  & ^ accum«lation 

1 h, and  should  only  be  resorted  to  before  these  causes  have 
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developed  inflammatory  changes  at  the  seat  of  impaction.  A number 
of  such  cases  are  on  record  where  this  treatment  proved  successful. 

Streubel*  succeeded  in  a boy  eleven  years  of  age  suffering  from  in- 
testinal obstruction  due  to  the  impaction  of  a mass  of  cherry  stones 
above  the  ileo-caecal  valve  in  removing  the  cause  of  obstruction  by 
submitting  the  swelling  to  gentle  massage  frequently  repeated. 

Marottef  gives  an  account  of  a case  of  acute  intestinal  obstruction 
which  had  lasted  for  some  days  when  faecal  vomiting  set  in,  and  in 
which  the  usual  internal  treatment  with  opiates  and  chloroform  afforded 
no  relief,  which  was  promptly  cured  by  palpation  of  the  abdomen  made 
for  the  purpose  of  locating  the  seat  of  obstruction.  The  patient  ex- 
perienced a sensation  at  the  time  as  though  the  obstruction  had  given 
way  and  soon  afterwards  had  a number  of  evacuations  in  'which  a 
gall-stone  the  size  of  a walnut  was  found.  The  author  refers  to  five 
cases  of  intestinal  obstruction  caused  by  the  presence  of  gall-stones, 
collected  by  Fauconneau-Dufresne.  One  of  these  cases  came  under 
the  observation  of  Mayo.  In  this  case  the  gall-stone  was  also  dis- 
lodged by  palpation,  followed  by  cessation  of  the  symptoms  of  ob- 
struction and  recovery  of  the  patient.  The  remaining  four  patients 
died.  In  cases  of  fascal  accumulation  in  any  portion  of  the  large  in- 
testine from  the  caecum  to  the  sigmoid  flexure  unattended  by  inflam- 
mation and  giving  rise  to  symptoms  of  obstruction,  and  not  amenable 
to  irrigation  of  the  colon,  massage  and  taxis  should  be  made  while  the 
patient  is  under  the  influence  of  an  anaesthetic  so  as  to  enable  the  op- 
erator to  break  up  the  mass  and  to  force  it  onwards  in  the  interior  of 
the  bowel  to  a point  where  peristaltic  action  is  more  active. 

1.  Puncture  of  Intestine. 

Advanced  cases  of  intestinal  obstruction  are  ahvays  attended  by 
great  distension  of  the  bowel  on  the  proximal  side  of  the  obstruction, 
a condition  which  causes  increased  intra-abdominal  pressure.  The 
tympanitic  distension  of  the  abdomen  may  be  so  great  as  to  destroy 
life  by  the  suspension  of  important  functions  from  mechanical  pres- 
sure. The  diaphragm  is  pushed  upwards  so  far  that  death  may  ensue 
from  asphyxia,  or  the  circulation  is  so  far  impeded  by  compression  of 
the  heart  as  to  cause  death  from  syncope.  Great  distension  of  the  in- 
testines on  the  proximal  side  of  the  obstruction  also  aggravates  the 
mechanical  difficulties  which  have  caused  the  obstruction,  as  the  dis- 

* Ueber  Erkennung  und  Beliandlung  der  inneren  Darmeinklemmung.  Prager  viertel- 
jalirsschrift,  B.  XV,  1858. 

f Einklemmung  eines  Gallon  steines  im  Darrne.  Heilung  dureh  Palpation  des 
Bauches.  Schmidt’a  Jahrbucher,  B.  93,  p.  189. 
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tended  bowel  under  such  circumstances  forms  numerous  flexions  which 
interfere  with  the  free  passage  of  its  contents  as  far  as  the  obstruc- 
tion, at  the  same  time  the  distended  coils  may  render  the  bowel  less 
permeable  at  the  seat  of  obstruction  by  compression.  The  anxiety 
with  which  surgeons  look  upon  extensive  tympanites  following  the 
course  of  intestinal  obstruction  is  universal,  hence  it  is  only  natural 
that  for  a long  time  it  has  been  customary  to  make  attempts  in  afford- 
ing relief  by  puncturing  the  distended  bowel  through  the  abdominal 
wall.  A small  trocar  was  usually  employed  for  this  purpose  and  since 
the  introduction  of  the  hypodermic  needle  and  the  aspirator  a hollow 
needle  of  one  of  these  instruments  has  been  used.  Cases  have  been 
reported  where  repeated  punctures  not  only  afforded  relief,  but  finally 
led  to  a permanent  cure.  In  some  instances  the  cannula  of  a trocar 
after  puncture  was  allowed  to  remain  until  a fecal  fistula  had  been 
established.  An  intestine  distended  to  the  extent  of  giving  rise  to  dis- 
tressing and  dangerous  intra-abdominal  pressure  is  always  in  a paretic 
condition,  unable  to  expel  its  contents  and  whatever  escapes  through 
a needle  or  the  cannula  of  a trocar  is  expelled  by  the  contraction  of 
the  abdominal  wall.  This  applies  not  only  to  the  liquid,  but  also  to 
the  gaseous  contents.  I have  repeatedly  satisfied  myself  during  opera- 
tions on  the  living  subject,  and  in  animals  where  the  obstruction  was 
caused  artificially  that  mere  puncture  empties  only  a limited  space  not 
more  than  six  to  eight  inches  on  each  side  of  the  puncture.  If  aspi- 
ration is  practiced  at  the  same  time  the  effect  is  doubled  ; further 
evacuation  is  arrested  by  flexions  among  the  distended  coils  and  val- 
vular closure  of  the  collapsed  segment  of  the  intestine  at  the  terminus 
of  the  evacuated  area.  The  recorded  results  of  puncture  of  the  in- 
testme  represent  largely  only  the  successful  cases,  while  the  numerous 
a u e8  seldom  find  their  way  into  literature.  Puncture  of  a healthy 
tine  with  a needle  of  moderate  size  is  never  followed  bv  extra- 
vasation,  as  the  irritation  incident  to  the  puncture  always  produces 
muscular  contractions  which  start  from  the  point  of  puncture  and  at 
once  obliterate  the  canal  made  by  the  needle.  Puncture  of  a paretic 

lrouhrcoat  haayi  ITT  ? ^ ^ °f  «‘™™»tion,  as  the 

TarTs  Iwer  1 y and  the  traek  of  ««  needle  or  Lo- 
cal, bn  g’  remaiM  Pe™anently  patent.  Numerous 

11 7f  1 reP°rted  Whe,'e  “ mere  “edle  Puncture  gave  rise  to 
of  th  t°  *°a  contents  lnt0  Mie  peritoneal  cavity.  As  the  removal 
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ited.  If  employed  at  all  puncture  is  only  applicable  to  cases  where 
no  mechanical  obstruction  is  present,  and  where  the  rapid  dis- 
tension of  the  abdomen,  in  itself,  constitutes  an  imminent  source  of 
danger.  Puncture  should  never  be  resorted  to  with  a view  of  remov- 
ing liquid  contents  ; its  use  should  be  limited  to  the  evacuation  of 
gases.  For  this  purpose  one  of  the  smaller  needles  of  an  aspirator 
should  be  used.  The  point  of  the  needle  should  be  sharp  so  that  it 
can  be  readily  passed  through  the  intestinal  wall.  The  needle  should 
always  be  thoroughly  disinfected  by  heating  it  in  the  flame  of  an  al- 
cohol lamp.  The  point  of  puncture  should  be  made  at  the  most 
prominent  point  and  the  instrument  pushed  boldly  forwards  until  all 
resistance  is  overcome.  As  soon  as  gas  escapes  the  intra-abdominal 
pressure  should  be  increased  by  gentle  and  uniform  compression  of 
the  abdominal  walls.  As  soon  as  gas  ceases  to  escape  aspiration  should 
be  made  and  continued  as  long  as  anything  can  be  evacuated,  and 
until  the  needle  is  withdrawn  but  not  at  the  time  it  is  withdrawn. 
Should  it  be  possible  to  ascertain  the  location  and  direction  of  the 
part  of  the  intestine  to  be  punctured,  it  is  advisable  to  make  the  punc- 
ture obliquely  in  the  long  axis  of  the  bowel  so  as  to  guard  more  effec- 
tually against  extravasation. 

8.  Uniform  and  Uninterrupted  Compression  of  the  Abdomen. 

In  all  cases  of  intestinal  obstruction,  but  more  particularly  in  the 
chronic  form,  uniform  firm  support  of  the  abdomen  affords  relief  to 
the  patient  and  is  one  of  the  best  means  of  preventing  rapid  disten- 
sion of  the  intestine  above  the  seat  of  obstruction.  Fixation  and 
equable  compression  are  resorted  to  in  other  parts  of  the  body  as  the 
best  known  means  in  controlling  muscular  spasm.  It  is  only  reasona- 
ble to  expect  that  the  same  measures  should  prove  useful  in  retarding, 
if  not  preventing,  the  violent  peristalsis  in  cases  of  intestinal  obstruc- 
tion, and  especially  in  preventing  over-distension  of  the  intestine. 
Equable  compression  of  the  abdomen  should  be  made  before  great 
distension  has  occurred.  Uniform  compression  of  the  abdomen  is  best 
secured  by  padding  the  iliac  regions  with  absorbent  cotton  and  then 
enveloping  the  body  from  the  pubes  to  the  tip  of  the  sternum  with 
broad  strips  of  adhesive  plaster  which  should  be  made  to  overlap  each 
other. 

9.  Enterotomy. 

In  1840  Nelaton  made  the  first  enterotomy  for  intestinal  obstruc- 
tion. lie  conceived  the  propriety  of  such  an  operation  from  Man- 
noury,  who  in  his  thesis  in  1819,  first  called  attention  to  the  formation 
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of  a preternatural  anus  in  cases  of  intestinal  obstruction.  Nffiaton 
taught  that  by  opening  the  abdomen  in  the  right  inguinal  region  and 
seizing  the  first  distended  coil  that  might  present  the  surgeon  almost 
without  exception  would  establish  the  artificial  opening  in  the  bowel 
near  the  ileo-csacal  region.  The  mortality  of  enterotomy  has  been 
nearly  as  great  as  that  of  laparotomy  with  removal  of  the  cause  of 
obstruction  and  on  this  score  alone  its  further  application  should  be 
limited  to  exceptional  cases,  cases  where  a radical  operation  is  inadmis- 
sible on  account  of  the  nature  of  the  obstruction  or  the  enfeebled  con- 
dition of  the  patient.  No  one  who  under  the  pressure  of  circum- 
stances has  been  forced  to  establish  a preternatural  anus  has  left  his 
patient  with  a feeling  of  satisfaction,  as  he  must  have  been  sadly  im- 
pressed with  the  fact,  that,  at  best,  he  has  only  succeeded  in  relieving 
the  urgent  symptoms  of  the  obstruction,  while  he  has  failed  in  remov- 
ing the  cause,  and  consequently  also  in  restoring  the  continuity  of  the 
intestinal  canal.  A patient  with  an  artificial  anus  is  indeed  an  obiect 
of  pity,  as  experience  has  sufficiently  demonstrated  how  difficult  it  is 
m many  instances  to  close  the  abdominal  opening,  even  after  the  cause 
o obstruction  is  subsequently  removed  or  corrected  spontaneously 
without  exposing  him  a second  time  to  the  risks  of  life  incident  to  an’ 
ot  er  abdominal  section.  If  the  causes  which  have  led  to  the  obstruc 
are  °f a Permanent  character,  all  attempts  at  closing  the  fistulous 
opening  wall,  of  course,  prove  worse  than  useless,  and  the  patient  's 
condemned  to  suffer  from  this  loathsome  condition  for  the  balance  of 
is  life-time  without  a hope  of  ultimate  relief.  I believe  I can  safPl 
make  the  statement  without  fear  of  contradiction  that  ™ r,  t * f +i  ^ 

“frr  '’atie"tS  W0Ulti  prcfer  death  itself  such  a life  o/misery' 
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time,  prefer  enterotomy  to  laparotomy  and  mention  as  principal  argu- 
ments in  its  favor  that  it  requires  less  time  in  its  execution  and  can 
therefore  be  resorted  to  in  patients  where  a radical  operation  for  this 
reason  alone  would  be  inadmissible  ; again,  it  is  claimed  that  the  in- 
testine above  the  seat  of  obstruction  is  not  in  a condition  for  direct 
operative  measures  which  have  in  view  the  restoration  of  the  conti- 
nuity of  the  intestinal  canal.  It  must,  however,  not  be  forgotten  that 
in  quite  a number  of  cases  the  second  objection  to  a radical  operation 
does  not  apply,  as  the  removal  of  the  cause  of  obstruction  is  accom- 
plished without  interrupting  the  continuity  of  the  intestinal  canal, 
and  as  I shall  show  further  on,  in  the  remaining  cases,  where  the  cause 
of  obstruction  cannot  be  removed  the  continuity  of  the  intestinal 
canal  can  be  restored  by  making  an  intestinal  anastomosis  which  can 
be  done  without  greater  immediate  or  remote  risk  of  life  than  attends 
enterotomy.  As  the  technique  of  radical  operations  for  intestinal 
obstruction  will  be  improved,  the  indications  for  enterotomy  will 
diminish.  As  long  as  the  patient’s  strength  warrants  a radical  opera- 
tion enterotomy  should  never  be  performed.  In  patients  so  enfeebled 
that  the  administration  of  an  anaesthetic  would  be  attended  by  imminent 
danger  to  life  an  enterotomy  can  be  made  without  anaesthesia  and  un- 
der such  circumstances  will  be  the  means  of  occasionally  saving  a life 
which  otherwise  would  be  lost.  The  operation  is  pei’formed  by  mak-  - 
ing  an  incision  not  more  than  two  and  a half  inches  in  length  in  the 
right  iliac  region,  above  and  parallel  to  the  outer  half  of  Poupart’s 
ligament.  The  tissues  should  be  recognized  as  they  are  divided,  with- 
out, however,  using  a director  until  the  subperitoneal  fat  is  reached. 
This  layer  is  divided  bluntly  and  pushed  aside  when  the  peritoneum 
comes  into  view.  This  membrane  is  seized  with  a toothed  foiceps  or 
lifted  up  with  a sharp  hook  and  carefully  incised  and  divided  upon  a 
grooved  director.  The  peritoneum  is  united  all  around  with  the  skin 
by  a continued  suture.  Almost  without  exception,  a distended  knuckle 
of  intestine,  readily  recognized  by  its  size  and  color,  presents  itself  in 
the  wound,  and  is  united  with  the  external  wound  ; and  after  it  is 
securely  fastened,  an  incision  large  enough  to  admit  the  tip  of  the  index 
finger  is  made  in  the  bowel  and  the  margins  of  the  visceral  wound 
sutured  separately  to  the  external  wound  by  a single  suture  on  each 
side,  so  as  to  secure  patency  of  the  opening.  On  incising  the  bowel 
the  surgeon  is  often  disappointed  at  the  small  amount  of  gas  and  fluid 
which  escape,  and  it  is  frequently  several  hours  before  a free  escape 
takes  place  and  the  abdominal  distension  begins  to  diminish.  The 
escape  of  intestinal  contents  is  expedited  by  the  introduction  of  a 
large  sized  Nelaton’s  catheter. 
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10.  Golotomy. 

. Colotomy  will  always  retain  a place  in  operative  surgery  as  a pallia- 
tive and  life-prolonging  procedure  in  the  treatment  of  carcinomatous 
stenosis  of  the  lower  portion  of  the  colon,  and  in  cases  of  inoperable 
carcinoma  of  the  rectum.  The  recent  advances  in  abdominal  surgery 
have  rendered  the  old-fashioned  lumbar  or  extra-peritoneal  operation 
obsolete.  The  modern  operation  is  made  by  opening  the  peritoneal 
cavity  mthenght  or  left  groin  according  to  the  indications  which  are 
to  be  fulfilled,  and  one  of  its  principal  objects  is  to  terminate  the  in- 
testinal canal  at  the  artificial  anus  so  as  to  provide  absolute  physiolog- 
ical lest  tor  the  portion  of  the  bowel  below  it.  The  obvious  disad 
vantages  of  colotomy,  as  usually  performed,  are  cited  by  Mavdl* 
as  the  reasons  which  induced  him  to  devise  the  operation  which 
he. has  described.  He  opens  the  peritoneal  cavity  by  Littre’s  in 
cision,  and  draws  a loop  of  intestine  forward  till  its  mesenteric 
attachment  is  on  a level  with  the  external  incision.  Through  a 
sht  m the  mesentery  close  to  the  gut  is  inserted  a hard  rubber 
cyhndei  wrapped  m iodoform  gauze  ; a goose-quill  will  answer  the 
same  purpose.  This  device  holds  the  intestine  in  the  wound  and 
prevents  its  return  into  the  abdominal  cavity.  By  mean. T , 
of  sutures  placed  on  each  side  of  the  prolapsed  out  i 1 r°W 
the  serous  and  muscular  coats,  the  two  limbs  of  the" flexure  hVso 
i as  they  lie  in  the  abdominal  wound,  are  stitched  together  beneath 
the  rubber  support.  If  the  intestine  is  to  be  opened 
is  stitched  to  the  parietal  peritoneum  of  the  alii  ■ ^medlately> 
the  latter  protend  by  iod’ofor  “cXd^ 
fed  ^ter,  the  latter  is  not  stitched  to  the  peritoneum  but  , 
by  iodoform  gauze  packed  in  beneath  the  mbber  support  h’  — 

°f  the  bowel  being  made  four  or  six  days  later  affP  fp  1 mC1S1°n 
cavity  has  been  excluded  by  firm  adhesions  If  the  * t v V 3nt0neal 
made  for  lesions  incapable  of  subsequent  removal  a+rtlficial  anus  » 
mg  including  one-third  of  the  periphery  of  the  bo  ^ nSVerse  °Pen- 
thermo-cautery,  drainage  tubes  are  inserted  into  tbit  “ ? ^ the 

the  intestine  is  carefully  washed  out  If  the  * Iumina,  and 
•satisfactory  the  bowel  fs  cut  through  ***  is 

the  rubber  support  serving  a useful  n.  ? 7 t °r  three  weeks, 

incision,  a few  sutures  wil  serve  to  Lur^h*8  “ makil^  thl« 

- 

Centralblatt  f.  Chirurgie,  1888,  No.  24. 
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Should  the  artificial  anus  only  be  a temporary  one  the  incision  in  the 
intestine  is  made  in  a longitudinal  direction.  When  it  has  become  de- 
sirable to  close  the  artificial  opening,  the  rubber  support  is  removed, 
after  which  the  bowel  retracts  and  the  opening  often  closes  without 
any  further  treatment.  If  the  adhesions  are  too  firm  for  this  they  are 
removed  and  the  bowel  is  sutured  and  returned  into  the  peritoneal 
cavity.  Lauenstein  accomplishes  the  same  object  by  suturing  first  the 
peritoneum  to  the  skin,  thus  lining  the  external  incision  by  peritoneum, 
then  drawing  out  a loop  of  intestine  and  closing  the  parietal  wound 
by  sutures  passing  through  the  meso-colon  of  the  prolapsed  portion 
of  intestine  which  is  thus  fastened  in  the  abdominal  incision  ; next 
the  serosa  of  each  limb  of  the  prolapsed  loop  is  stitched  through  its 
entire  circumference  to  the  parietal  peritoneum. 

An  interesting  discussion  has  arisen  lately  in  Germany  in  regard  to 
a step  in  the  operation  of  colotomy  which  was  described  by  Knie.* 
So  far  the  operation  has  been  only  done  on  dogs.  It  consists  in  open- 
ing the  abdomen  transversely  in  the  region  of  the  transverse  colon, 
stitching  the  peritoneum  to  the  edges  of  the  wound,  drawing  out  the 
colon,  making  a slit  in  the  meso-colon  near  the  gut  with  a blunt  instru- 
ment and  closing  the  abdominal  jvound  with  two  or  three  sutures, 
which  are  passed  through  the  slit  in  the  meso-colon.  The  object  of 
this  is  to  secure  a loop  of  the  colon  outside  of  the  abdominal  cavity. 
This  loop  is  to  be  carefully  stitched  at  each  side  to  the  edge  of  the 
(now)  two  abdominal  openings,  after  which  it  is  to  be  opened  by  an 
incision,  or  if  the  symptoms  are  not  urgent  the  incision  is  postponed 
for  a few  days  until  the  peritoneal  cavity  has  been  shut  off  by  adhe- 
sions. As  a general  thing  Lauenstein’s  operation  will  be  found  sim- 
plest and  should  receive  the  preference  in  ordinary  cases.  The  mod- 
ern operation  of  colotomy  is  indicated  in  cases  of  congenital  atresia 
of  the  rectum  when  the  bowel  cannot  be  readily  reached  from  below ; 
also  in  cases  of  carcinoma  of  the  sigmoid  flexure  and  the  rectum  not 
amenable  to  a radical  operation.  Finally  the  operation  might  become 
necessary  in  irreducible  colic  invagination  in  which  for  anatomical 
reasons  resection  or  anastomosis  cannot  be  done. 

11.  Abdominal  Section. 

A radical  operation  in  the  treatment  of  intestinal  obstruction  em- 
braces the  fulfillment  of  two  principal  indications:  1.  The  removal  or 
rendering  harmless  of  the  cause  of  obstruction.  2.  The  immediate 
restoration  of  the  continuity  of  the  intestinal  canal.  To  meet  the  first 
indication  the  cause  of  the  obstruction  must  be  found,  its  nature  de- 

* Centralblatt  f.  Cliirurgie,  May  5,  1888. 
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termined,  and  whenever  advisable  or  practicable,  it  is  removed,  a step 
in  the  operation  which  may  be  very  easy,  or  may  demand  a most 
formidable  and  serious  undertaking,  more  especially  in  cases  where  the 
pathological  conditions  which  have  given  rise  to  the  obstruction  are 
ot  such  a nature  as  to  constitute  in  themselves  an  imminent  or  remote 
source  of  danger,  as,  for  instance,  malignant  disease  or  gangrene  of 
the  bowel  from  constriction.  Abdominal  section  in  the  treatment  of 
intestinal  obstruction  has  so  far  been  attended  by  a fearful  mortality. 
Owing  to  the  fact  that  most  operations  were  performed  when  the 
patients  were  in  collapse,  or  when  the  parts  involved  in  the  obstruc- 
tion had  undergone  advanced  and  often  irreparable  pathological  con- 
ditions. ° 


. Ashlmrst  tabulated  fifty-seven  cases  of  laparotomy  for  acute  intes- 
tinal obstruction  from  other  causes  than  from  intussusception,  from 
which  it  will  be  seen  that  only  eighteen  terminated  favorably  so  that 
at  t lat  time  the  mortality  of  laparotomy  in  cases  of  intestinal  obstruc- 
tion other  than  intussusception,  was  over  68  per  cent.  Most  of  these 
operations  were  performed  without  antiseptic  precautions. 

Schramm  has  collected  one  hundred  and  ninety  cases  of  intestinal 
strangulation  treated  by  laparotomy,  including  three  cases  observed 
I ' f r P”0.*06  of  Mikuli"2-  He  alludes  to  the  difficulties 

encountered. m *he  diaSnosis  of  these  cases  and  pleads  in  favor  of 

eaily  operative  interference.  Of  this  number  64.2  per  cent  died 
the  mortality  before  the  antiseptic  treatment  of  wounds  being’ 73  per 
cent  and  since  that  time  58  per  cent.  The  cause  of  strangulation  and 

Table  7 g each  kind  leaned  from  the  following 


27  times, Invagination,..  Q , 

in  <<  Bands,  or  mtestinal  diverticula 13  <<  ofi  l( 

10  Adhesions,  7 “ 

“ Reduction  en  masse.  . c 

10  “ ....Torsions, 6 „ 5 “ 

Jo  “ —-Knotting  of  bowel 4 « 0“ 

„ Internal  strangulation, 4 « s „ 

‘ ----Foreign  bodies, A 

“ --.Neoplasms,.... "i;” * “ J “ 

8 “ ----Unknown  causes, 4 <<  " 

abdombllhsLtiOTCsbtehthCaSeS  °f  int6Stinal  obstruction  treated  by 

t;  *—• 

Araer.  Jour.  Med.  Sciences,  July,  1874. 

May,  1888.  Laparotomy  for  Acute  Intestinal  Obstruction.  Annals  of  Surgery, 
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of  three  hundred  and  twenty-eight  cases  with  one  hundred  and  two 
recoveries  and  two  hundred  and  twenty-six  deaths,  the  percentage  of 
mortality  being  68.9 — a higher  percentage  than  that  of  Schramm’s  col- 
lection. Table  III.  shows  that  in  one  hundred  and  one  cases,  the  failure 
of  the  operation  was  due  directly  to  the  unfavorable  condition  of  the 
patient,  who  was  in  a dying  condition  in  eight  cases.  In  the  majority 
of  the  cases  with  complications,  forty-one  in  all,  the  fatal  result  was 
also  really  due  to  the  condition  of  the  patient,  for  the  existence  of  peri- 
tonitis or  gangrene  of  the  bowel  at  the  time  of  operation  shows  that 
there  had  been  too  much  delay  in  resorting  to  operative  measures  and 
most  of  these  cases  died  a few  hours  ofter  operation.  In  twenty-eight 
cases  the  cause  of  obstruction  was  not  found,  or  could  not  be  removed, 
and  in  eleven  the  reports  are  so  defective  that  the  cause  of  death  cannot 
be  ascertained  from  them.  Of  the  remaining  forty-five  fatal  cases,  thir 
teen  died  of  shock,  in  three  cases  the  unusual  length  of  the  operation 
was  probably  the  direct  cause  of  death,  and  in  seventeen  cases,  sepsis, 
probably  due  to  the  operation  was  the  cause  of  death.  In  twelve 
cases  the  cause  could  not  be  definitely  learned,  but  as  death  was  fol- 
lowed in  most  of  them  within  twenty-four  hours  after  the  operation,  it 
was  probably  shock  and  exhaustion.  In  two  hundred  and  forty-seven 
cases  where  the  cause  of  obstruction  was  removed,  the  mortality  was 
only  62. 7 per  cent.;  while  in  forty-seven  in  which  it  was  not  done,  the 
mortality  was  86.4  per  cent.  In  forty-one  cases  where  the  obstruc- 
tion consisted  of  invagination,  volvulus,  adhesions,  bands  and  inter- 
nal incarceration,  in  which  the  obstruction  was  not  removed,  not  a 
single  one  recovered,  although  in  sixteen  an  artificial  anus  was  made. 

The  greatest  mortality  attended  cases  where  from  any  cause  sutur- 
ing of  the  bowel  was  made,  attaining  the  extreme  point  of  86.6  per 
cent,  in  forty-five  cases.  The  necessity  for  a short  operation  is  well 
shown  by  the  cases  collected  by  Curtis,  which  give  a mortality  of 
57  per  cent,  in  one  hundred  and  ninety  cases  in  which  the  operative 
interference  was  limited  to  relieving  the  obstruction,  without  wound- 
ing the  bowel,  while  it  rose  to  73  per  cent,  in  fifteen  cases  in  which 
it  became  necessary  to  establish  an  artificial  anus  after  the  obsti  uction 
had  been  removed,  and  to  83  per  cent,  in  forty-eight  cases  in  which 
the  gut  had  to  be  sutured.  In  all  these  cases  the  true  danger  lay  in 
the  length  of  the  operation,  for  death  resulted  from  the  immediate 
effects  of  the  operation  in  most  of  the  cases.  These  statistics  show 
the  value  and  importance  of  an  early  operation,  as  sometimes  delay  of 
only  a few  hours  will  bring  complications  which  not  only  necessitate 
more  time  in  their  removal,  but  will  at  the  same  time  necessitate  a 
resection  or  an  anastomosis,  which,  had  the  operation  been  done  at 
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an  earlier  date,  might  have  been  obviated.  The  older  text-books  on 
surgery  always  cautioned  the  practitioner  to  postpone  the  operative 
treatment  of  a strangulated  hernia  for  a certain  length  of  time  which 
was  often  consumed  in  vain  attempts  at  reduction,  consequently  the 
old  statistics  of  herniotomy  present  a high  mortality  when  contrasted 
with  recent  operations.  This  striking  contrast  was  brought  about  not 
solely  by  an  improved  technique,  or  by  the  introduction  of  antiseptic 
surgery,  but  it  is  largely  owing  to  the  modern  teaching  that  it  is  dan- 
gerous to  delay  an  operation,  if  the  strangulation  is  not  relieved  by 
gentle  taxis  persisted  in  not  for  hours  and  days,  but  only  for  fifteen 
minutes,  and  at  the  utmost  for  half  an  hour.  Modern  surgery  recog- 
nizes the  safety  of  an  early  operation  for  strangulated  hernia,  and  the 
results  which  have  been  obtained  have  demonstrated  the  wisdom  of 
the  change  m practice.  Vain  and  prolonged  attempts  at  reduction  of 
a strangulated  hernia  aggravate  the  causes  which  have  produced  the 
strangulation  and  hasten  the  pathological  changes  in  the  strangulated 
intestinal  loop  which  arise  from  the  strangulation.  If  delay  is  dan- 
gerous in  a case  of  strangulated  hernia,  what  can  we  expect  of  a lapar- 

hlZl  r Tf .obstruction  when  postponed  until  the  patient  has 
been  exhausted  or  the  local  conditions  necessitate  complicated  opera- 
tn  measures  ? In  strangulated  hernia  the  destructive  changes  in  the 

rrfivonl  TTi  l0°P  ^ C°ntinUit^  and  -ntigMty  prb 

the  / r a mited  pentoneal  surface,  while  in  intestinal  obstruction 
the  seat  of  obstruction  is  in  direct  communication  with  the  entire 
p n oneal  cavity  which  becomes  the  seat  of  a rapidly  fatal  septic 
^0  ammation  if  gangrene  or  perforation  have  caused  the  inflamma- 

ppl  \ 1DtestmaI  obstruction  due  to  a change  of  visceral 

lations  such  as  flexion,  volvulus,  and  invagination  if  subjected  to 

cTrTa C°"SeCUtiVe  “gical  changes  have  „c- 
displacerri  ° ? Ut  llttIe  dlfficuIty  to  mechanical  correction  of  the 

‘*'7'“  would  bein  : 
greater  than  that  ‘ f , .danger  °f  tLe  operation  would  not  be 
been  said  in Wo 1 “ "f""7  OTario‘o-y.  I think  enough  has 
and  symptoms  indieate  ly  °Peratlon  ln  all  cases  where  the  signs 
not  ySd  to  IS,  existence  of  an  obstruction  which  does 

lesion  m etery Ins;  rrS-  °b“»  is  » surgical 

very  beginning  upon  on  w°rd,  and  should  be  treated  from  the 

ite  with^sucTfase, ^ To  tempor. 

mta  ~ 
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time  to  proper  surgical  treatment,  might  have  been  cured  by  one 
stroke  of  the  scissors  should  be  considered  as  gross  negligence  for 
which  the  modern  aggressive  physician  and  surgeon  can  offer  no  jus- 
tification or  apology.  The  future  progress  of  abdominal  surgery  will 
conquer  the  difficulties  which  now  surround  the  diagnosis  and  treat- 
ment of  intestinal  obstruction.  Experimental  research  and  more 
careful  and  accurate  clinical  observation  will  solve  the  difficult  prob- 
lems which  now  surround  us  in  this  as  yet  unexplored  field  of  surgical 
labor.  Laparotomy  for  intestinal  obstruction  should  not  be  under- 
taken by  every  tyro  in  surgery.  The  one  who  undertakes  it  should  be 
master  of  the  situation,  familiar  with  every  detail  of  the  technique  of 
different  operative  procedures  and  fully  conversant  with  the  manifold 
complications  with  which  he  may  be  confronted.  Every  possible  con- 
tingency must  be  fully  considered  before  the  abdomen  is  opened,  as 
this  is  an  operation  where  unnecessary  hesitation  and  loss  of  time 
weigh  heavily  in  the  balance  on  the  side  of  failure.  Like  other  ab- 
dominal operations  laparotomy  cannot  be  mastered  in  the  lecture  room 
or  even  under  the  tuition  of  experienced  surgeons.  Those  who  expect 
to  perform  this  operation  must,  in  the  first  place,  have  a perfect  knowl- 
edge of  the  structure  and  relations  of  all  the  abdominal  organs  in  con- 
ditions of  health  and  disease  and  must  acquire  the  necessary  operative 
skill  on  the  cadaver,  and  then  what  is  still  more  important,  should 
make  the  more  important  operations  on  the  living  animal.  It  is  not 
necessary  or  even  desirable  that  every  physician  should  become  a 
laparotomist,  but  in  every  section  of  the  country,  distant  from  the 
medical  centres,  some  one  should  interest  himself  in  this  branch  of 
surgery  and  prepare  himself  to  meet  such  emergencies.  Unlike  a 
patient  suffering  from  an  ovarian  tumor,  patients  affected  with  acute 
intestinal  obstruction  cannot  be  transported  great  distances,  and  as 
loss  of  time  leads  to  disastrous  consequences  it  is  not  always  possible 
to  secure  the  services  of  a surgeon  versed  in  abdominal  surgery  from  a 
distance,  and  for  such  contingencies  I should  recommend  that  at  least 
one  member  of  every  county  or  district  medical  society  should  famil- 
iarize himself  sufficiently  with  the  details  of  intestinal  surgery,  so  that 
patients  in  his  neighborhood  may  reap  the  advantages  of  modern  ag- 
gressive surgery  at  the  proper  time  and  at  their  own  homes. 

a.  Preparations  for  the  Operation.— The  most  careful  and  perfect 
preparations  should  be  made  for  the  operation.  The  presence  of  at 
least  three  reliable  and  intelligent  assistants  is  an  absolute  necessity. 
As  an  exventration  may  become  necessary  and  exposure  of  the  intes- 
tines to  a cool  atmosphere  is  productive  of  shock  an  equable  tempera- 
ture of  from  80°  to  85°  F.  should  be  maintained  in  the  operating  room 
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from  the  beginning  to  the  end  of  the  operation.  Opinions  among  oper- 
ators may  still  differ  as  to  the  wisdom  or  even  propriety  of  using  anti- 
septics in  a healthy  peritoneal  cavity,  but  no  one  at  the  present  day 
would  have  the  courage  to  oppose  the  use  of  strictest  antiseptic 
precautions  in  securing  an  aseptic  condition  for  everything  that 
tp/ll  come  in  contact  loith  the  wound  or  the  peritoneal  surfaces. 
The  operating  room  must  be  cleared  of  everything,  except  the 
bare  walls  and  windows,  and  the  whole  of  its  interior  surface 
washed  with  a strong  solution  of  sublimate  or  carbolic  acid.  The 
table  and  stands  are  disinfected  in  a similar  manner.  The  blan- 
kets if  not  perfectly  aseptic  can  be  covered  with  linen  sheets. 
Heat  is  the  most  reliable,  safest  and  cheapest  sterilizer,  and  can 
be  used  for  the  disinfection  of  towels,  napkins,  instruments  and 
wash-basins.  The  operator  must  satisfy  himself  of  the  aseptic 
nature  0/  everything  which  is  used  inside  of  the  peritoneal  cavity. 

le  a c omen  of  the  patient  and  the  operator’s  and  assistants’  hands 
are  rendered  aseptic  by  washing  with  potash  soap  and  warm  water, 
and  afterwards  with  a 1-1000  solution  of  sublimate.  The  water  used 
for  solutions  and  sponges  is  sterilized  by  boiling.  For  the  protection 
o pro  apsed  intestine,  compresses  of  aseptic  gauze  or  napkins  are  bet- 
ter than  sponges,  and  the  temperature  of  the  parts  is  maintained,  not 
y pouring  warm  water  on  the  compresses,  but  by  removing  them  and 
applying  new  ones  wrung  out  of  warm  water.  The  danger  of  using 
coriosive  sublimate  solution  within  the  peritoneal  cavity  is  well  shown 
by  Kummell  s experience.*  He  made  nine  laparotomies,  using  for 
he  sponges  a 1-5000  solution  of  sublimate  and  all  of  the  patients 
“ Tf  ^ “ “Pta—t  Wom.  Then  he  met  with  two 
strength  of  ™ate  im°xlcatl0n  m succession,  having  used  the  same 

dav  fnd  the  7 10n'  6 °f  the  PatiGntS  died  °n  the  *>urfh 

of  " acute  me  pOSd-mortem  sealed  intestinal  lesions  characteristic 

tZtl  XCUnai  P°1S0T*-  The  0ther  patient  covered  after  a 
tion  W(£  T’  dTf  whlch  the  symptoms  of  mercurial  intoxica- 

^ deWHt  Jet  Gd-  • ? CaUti°DS  agaiDSt  the  ™ of  sublimate 

renal  dWe  T “*vidual8’  or  “ Pa^nts  suffering  from 

aseptic  conrUf  11  iCaSeS  Where  the  Pentoneal  cavity  is  in  a healthy 
indicated  FoTtht  “ °f  the  8tronSer  antiseptics  is  eontra- 

grenT  or  oeffl  , Where  8ePtio  Perit»“iti8>  suppuration,  gan- 

or  a saturated  sol  7 S’  a tW°  PCT  °ent‘  solution  of  boracic  acid, 
in^XtT  acid  (0.3  per  cent.)  should  be  kep 

. n 8 f°r  fluShl”S  the  abdominal  cavity.  Bands  of  rubber  or 
No.  22.  "r  l - ' o to v oi o i j.  bei  Laparotomien.  CentnUMutt  f.  CLin.rgie,  1886, 


72  SURGICAL  TREATMENT  OF  INTESTINAL  OBSTRUCTION. 

fine  rubber  tubing  should  always  be  on  hand  as  well  as  a good  assort- 
ment of  aseptic  silk,  well  prepared  catgut,  glass  drains,  decalcified 
perforated  bone  plates,  and  a good  assortment  of  needles  and  forceps. 
Stimulants  and  means  to  make  auto-transfusion  must  never  be  absent, 
as  prompt  interference  when  symptoms  of  shock  make  their  appear- 
ance may  prove  the  means  to  restore  the  force  of  the  circulation  until 
reaction  can  be  established  by  other  measures. 

Weir*  suggests  the  administration  of  a hypodermatic  injection  of 
1-100  to  1-80  of  a grain  of  atropia  and  a large  rectal  enema  of 
brandy  before  the  anaesthesia  for  the  purpose  of  increasing  the  force 
of  the  heart’s  action.  During  the  operation  the  peripheral  circula- 
tion is  best  kept  up  by  placing  the  patient  on  a rubber  bed,  filled 
with  hot  water,  and  in  the  absence  of  such  a contrivance  by  applying 
to  the  extremities  rubber  bags  or  bottles  filled  with  hot  water. 

b.  Ancesthesia. — A number  of  American  surgeons  have  recently  ex-  ; 
pressed  a preference  for  chloroform  to  ether  as  an  anaesthetic  in  abdom- 
inal operations,  as  it  is  less  likely  to  produce  vomiting  before,  during 
and  after  the  operation.  Another  serious  objection  to  the  use  of  ether, 
especially  in  persons  advanced  in  years,  is  the  frequency  with  which 
bronchitis  is  produced  when  this  anaesthetic  is  exclusively  used.  The 
use  of  chloroform,  however,  is  also  not  free  from  objection.  The  de- 
pressing effect  of  this  anaesthetic  on  the  action  of  the  heart  is  well 
known,  and  as  the  force  of  the  circulation  is  almost  without  exception 
seriously  impaired  in  these  cases,  its  prolonged  use  might  result  in  dan-  , 
gerous  consequences.  The  best  course  to  pursue  is  to  follow  the  use 
of  chloroform  by  ether.  The  retching  and  bronchorrhcea  are  pre- 
vented by  placing  the  patient  first  under  the  influence  of  chloroform 
and  the  deleterious  effects  of  the  prolonged  use  of  this  agent  are 
avoided  by  keeping  up  the  narcosis  during  the  operation  with  ether. 
From  the  time  the  first  incision  is  made  until  the  abdominal  wound  is 
closed  the  patient  must  be  kept  profoundly  under  the  influence  of  the 
anaesthetic,  inasmuch  as  any  interruption  will  cause  an  unnecessary 
delay  in  the  operation  and  may  result  in  complications  which  are  not 
easily  remedied.  Irrigation  of  the  stomach  should  always  procede 
the  administration  of  the  anaesthetic,  as  evacuation  of  the  stomach  by 
preventing  vomiting  will  guard  against  the  entrance  of  foreign  mate- 
rial into  the  larynx  and  trachea,  which  might  produce  asphyxia  dur- 
ing the  narcosis  or  pneumonia  later. 

c.  Incision. — Differences  of  opinion  still  exist  among  surgeons  as  to 
the  size  and  location  of  the  abdominal  incision.  The  advocates  of 

* On  the  Technique  of  the  Operations  for  the  Relief  of  Intestinal  Obstruction.  The 
Medical  Record,  Feb.  2,  1888. 
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exveutration  argue  in  favor  of  a long  incision  through  the  median 
line.  Kiimmell  advises  that  it  should  be  carried  from  the  ensiforra 
cartilage  to  the  pubes  for  the  purpose  of  affording  free  access  to  every 
part  of  the  abdominal  cavity.  While,  on  the  other  hand,  a number  of 
distinguished  surgeons,  among  them  Madelung,  Czerny  and  Obalin- 
ski  are  in  favor  of  a small  incision.  Polaillon*  is  strongly  in  favor  of 
a lateral  incision  in  opening  the  abdomen  for  the  relief  of  intestinal 
obstruction  m all  cases  where  the  seat  of  obstruction  can  be  reached 
more  directly  by  such  incision.  He  also  claims  that  in  cases  where  ex- 
tensive meteorismus  is  present  the  distended  intestines  are  more  prone 
to  prolapse  and  are  more  difficult  to  return  through  a median  than  a 
. lateral  incision.  He  thinks  that  this  is  due  to  a lesser  degree  of  intra- 
abdominal  pressure  in  the  iliac  than  the  middle  abdominal  region,  and 
that  in  the  former  the  muscular  fibres  keep  the  margins  of  the  wound 
in  contact.  He  opens  the  abdomen  in  the  ilio-inguinal  region  by  an 
incision  parallel  with  the  fibres  of  the  external  oblique  muscle,  and  if 

— rreS’  11  Sufficiently  Iarge  to  Permit  explora- 

t on  of  the  abdomen  by  the  introduction  of  the  whole  hand.  In  lateral 

fceeof  wJ°raf  ? " 'T  eaSy'  but  tWs  °Peration  » indicated  in 
all  cases  of  localized  obstruction,  circumscribed  adhesion,  or  when  any 

s^ptoms  render  it  probable  that  the  obstruction  exists  in  one  or  the 

othei  side  of  the  abdominal  cavity.  In  case  a distinct  swelling  the 

probable  cause  of  the  obstruction  can  be  detected  in  the  ileot^ 

egion,  the  ascending  or  descending  colon,  as  will  probably  be  the 

case  in  ileo-ccal  and  colic  Pagination,  volvulus  of  the  sigmoid  flex- 

, tumors  of  the  caecum  and  colon,  the  incision  should  be  made 

the  ™.“°!?1'0mi"eilt  Par*  °f  the  8Welli”g>  38  8nch  a course  affords 
e most  leady  access  to  the  seat  of  obstruction  and  greatly  facili 

eeLce\„TriTe  -Tfr8  WMo11  b~  necessary^  In 
Bu  ra  cl^tt  to?  f !■ Smitb  rega,'dS  !t  as  W than  a 

colon  since  in  .1  “ laParotomy for  obstruction  in  the 

by  a transverse  or  2C  inX°„7  “ ^ 

“d  ^ a"  — tvhere  it 
tion  the  incision  should  j ? natUre  and  locatlon  of  the  obstruc- 
timc  should  be  co!s„L  d tb,'°Ugb  the  mediaa  “«•  Not  much 

cessive  strokes  of  a sharp  LS’the'b  T*10”'  Witb  su°- 

the  subperitoneal  layer  of  f!!  • ! * ® tlssues  are  rapidly  divided  until 

between  two  toothed  forceps  'when  the  UP  and  nipped 

u is  seized  and  divided  in  • u peritoneum  comes  into  view 

divided  in  a similar  manner.  The  incision  is  then 

* Gazette  M&icale  de  Paris,  April  25,  1885. 
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enlarged  as  circumstances  may  require  by  introducing  the  left  index 
and  middle  finger  into  the  peritoneal  cavity  and  dividing  the  tissues 
with  a blunt-pointed  bistoury  or  scalpel  between  them.  Haemorrhage 
is  arrested  as  it  occurs  by  applying  haemostatic  forceps  to  the  bleeding 
points  which  in  most  instances  obviates  the  application  of  ligatures. 
In  reference  to  the  size  of  the  incision  this  will  vary  in  accordance 
with  the  difficulties  which  are  encountered  in  locating  the  seat  of 
obstruction  and  in  removing  the  cause,  or  causes,  which  have  produced 
the  occlusion.  With  few,  if  any  exceptions,  it  must  be  large  enough 
to  admit  the  introduction  of  the  whole  hand.  As  a rule  it  may  be 
stated  that  the  ease  in  diagnosis  increases  with  the  size  of  the  incision, 
and  the  danger  which  attends  searching  in  the  dark  for  the  seat  of 
obstruction  more  than  overbalances  the  slight  increase  of  risk  incident 
to  a large  incision.  Intra-abdominal  manual  exploration  through  a 
small  incision  is,  in  most  instances,  an  unreliable  diagnostic  measure,  as 
the  cause  of  obstruction  may  be  of  such  a character  as  entirely  to  elude 
such  method  of  examination.  It  is  a well  known  fact  that  the  loca- 
tion of  the  seat  of  obstruction  even  in  the  post-mortem  room  after  a 
full  abdominal  section  has  sometimes  been  found  a difficult  task.  A 
large  incision  shortens  the  operation  by  facilitating  the  intra-abdominal 
examination  and  the  operative  treatment  of  the  obstruction  and  the 
immediate  risks  of  the  operation  are  diminished  in  proportion  to  the 
shortening  of  the  time  required  in  its  performance. 

d.  Intra-abdominal  Examination. — The  first  and  most  important 
object  of  the  external  incision  is  to  enable  the  surgeon  to  make  a satis- 
factory intra-abdominal  examination.  Unless  a positive  diagnosis  has 
been  made  beforehand  the  first  incision  is  an  exploratory  one.  Ex- 
ploration of  the  abdomen  for  the  purpose  of  locating  the  obstruction 
and  ascertaining  its  nature  is  a more  difficult  procedure  than  m cases 
of  abdominal  tumors,  and  on  this  account  the  first  or  exploratory  inci- 
sion must  be  made  at  least  large  enough  to  enable  the  surgeon  to  com- 
bine ocular  inspection  with  manual  exploration. 

Smith  says:*  “ The  best  "guide  to  the  seat  of  operation  is  not  manual 
exploration,  but  visual  examination,  assisted,  if  necessary,  by  extrusion 

of  bowel.”  _ , 

The  surgeon  must  bear  in  mind  that  in  nine  out  of  ten  cases  o 

intestinal  obstruction  the  cause  is  located  in  the  lower  portion  of  t e 
abdominal  cavity,  below  the  umbilicus,  and  that  in  the  great  majority 
of  these  cases  it  will  be  found  either  in  the  right  or  left  inguinal 

Bryant  lays  down  the  rule  that  in  all  abdominal  operations  for  mtes- 
* The  British  Medical  Journal,  August  29,  1885. 
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tinal  obstruction,  when  the  seat  of  obstruction  cannot  be  readily- 
found,  the  surgeon  should  find  the  ctecum,  since  it  is  from  it  that  he 
will  obtain  his  best  guide.  If  this  be  distended,  he  will  at  once  know 
that  the  cause  of  obstruction  is  below,  if  it  be  found  collapsed,  or  not 
tense,  the  obstruction  must  be  higher  up.  The  naked  eye  appearances 
of  the  intestine  that  presents  itself  in  the  incision  will  serve  a useful 
purpose  in  deciding  whether  it  belongs  to  the  part  of  intestine  above 
or  below  the  seat  of  obstruction.  In  all  cases  of  intestinal  obstruction 
the  bowel  above  the  seat  of  obstruction  is  dilated  and  congested,  while 
below  the  obstruction  it  is  empty,  pale  and  contracted.  The  contents 
of  the  presenting  loop,  if  distended,  will  also  indicate  whether  it  is 
near  or  distant  from  the  obstruction  ; if  near,  it  will  probably  contain 
fluid  faeces  and  gas,  if  distant  only  gas.  If  the  obstruction  is  located 
m the  lower  portion  of  the  small  intestine,  or  in  any  portion  of  the 
colon,  without  exception,  a distended  loop  above  the  obstruction 
presents  itself  in  the  wound. 


Fowler*  has  called  attention  to  the  fact  that  in  all  forms  of  intestinal 
obstruction  the  empty  contracted  portion  of  the  intestine  corresponding 
to  the  part  below  the  obstruction  is  always  found  in  the  pelvis,  and  that 
it  may  be  most  easily  reached  towards  the  right  side.  He  explains  this 
on  the  supposition  that  during  the  violent  and  continued  peristalsis  and 
gradual  distension  of  the  bowel  above  the  obstruction,  the  smaller  and 
less  active  portion  of  bowel  below,  after  expelling  its  contents,  is  forced 
downwards  into  the  pelvis,  whilst  the  distended,  and  therefore  specifi- 
cally lighter,  portions  rise  to  the  surface.  The  pelvis  also  is  too  small 
to  hold  a distended  loop.  If  the  seat  of  obstruction  cannot  be  readily 
found  by  manual  exploration  of  the  regions  where  it  occurs  most  fre- 
quently two  methods  of  further  examination  present  themselves.  The 

ZZT  J^T1  18  dl’aWn  f01'Wai'd  int°  the  wound  and  systematically 
exammed  step  by  step  as  it  glides  through  the  fingers  of  the  surgeon 

o replaces  the  loops  as  they  are  examined.  This  method  of  exami- 

tinpS°n  ^ 7 6 and  practicable  where  the  distension  of  the  intes- 

that  lor  m°J  erate’  and  tbe  mtra-abdominal  pressure  not  extensive,  so 

^ h ut'in  ^ draWn  f°rWard’  GXamined  and  -turiS 

thVDtT1tine-  If  this  method  ^ examination  is 

exambed  Z ^ & , t0  the  portion  of  intesti”e 

mesenterv  • ° W°Und  by  Passmg  a strip  of  gauze  through  its 

the  examfnation  th  ^ ^ °bstruction  isnot  found  in  one  direction 
xami  nation  in  the  opposite  direction  can  be  made  without  passim* 

ofeT^zz 

attains  the  same  object  by  an  assistant  holding  the  first 

* The  Lancet,  June  30,  1883. 
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knuckle  that  appears  against  one  of  the  angles  of  the  wound  while  the 
operator  examines  and  returns  immediately  coil  after  coil  until  the 
obstruction  is  found.  During  the  examination  prolapse  of  the  intes- 
tines is  prevented  by  an  assistant  who  guards  the  opening  with  an 
antiseptic  compress,  and  thus  as  inspection  is  progressing,  unnecessary 
exposure  of  the  intestines  is  prevented.  For  the  purpose  of  avoiding 
exventration  and  its  evil  consequences  in  cases  of  intestinal  obstruc- 
tion with  great  distension  of  the  abdomen,  Madelung*  has  recently 
described  a new  method  of  dealing  with  the  distended  intestines.  He 
makes  a comparatively  small  incision  through  the  median  line  and 
brings  the  first  distended  knuckle  of  intestine  that  presents  itself  into 
the  wound  and  by  passing  two  fixation  ligatures  through  the  mesentery 
near  the  gut  and  making  traction  upon  them  draws  it  forward  suffi- 
ciently far  until  both  limbs  of  the  loop  can  be  ligated  with  a strip  of 
antiseptic  gauze  at  a point  corresponding  to  the  external  surface  of 
the  wound.  The  patient  is  now  placed  on  his  side  and  the  prolapsed 
loop  is  incised  over  the  convex  surface  and  its  contents  evacuated. 
The  gauze  ligature  is  slowly  loosened  so  as  to  prevent  flooding  of  the 
wound  with  intestinal  contents  by  too  forcible  escape  of  the  fluid  con- 
tents. When  the  spontaneous  escape  ceases  a Nelaton’s  catheter  is 
introduced  into  the  incised  bowel  for  the  purpose  of  facilitating  the 
escape  of  intestinal  contents.  Fifteen  minutes  are  spent  in  efforts 
aimed  at  evacuation  of  the  distended  paretic  intestine  during  which 
time  anaesthesia  is  suspended  in  order  to  effect  still  further  evacuation 
of  the  bowel  above  the  seat  of  obstruction  by  the  contraction  of  the 
abdominal  muscles.  After  all  discharge  has  ceased  the  visceral  wound 
is  cleansed  and  sutured  and  the  ligatures  on  each  side  of  the  wound 
are  tied  so  as  to  prevent  undue  tension  upon  the  sutures  after  the  gut 
has  been  replaced.  The  ligatures  are  left  hanging  out  of  the  wound 
to  serve  as  guides  to  the  incised  part  of  the  gut  after  the  completion 
of  the  intra-abdominal  examination.  The  abdominal  incision  is  now 
enlarged  and  the  intestine  drawn  forward  and  careful  search  made 
for  the  obstruction.  If  this  is  not  found  the  incised  loop  of  bowel  is 
brought  into  the  wound,  the  sutures  of  the  visceral  wound  and  the  two 
ligatures  removed,  and  an  artificial  anus  established  by  stitching 
the  intestinal  wound  to  the  margins  of  the  external  wound,  and  the 
portion  which  is  not  required  for  this  purpose  is  sutured.  While 
Madelung’s  procedure  cannot  fail  in  facilitating  exploration  of  the 
abdomen  by  diminishing  intra-abdominal  pressure  it  is  questionable  if 
the  room  thus  gained  is  a sufficient  recompense  for  the  time  lost  and 

* Zur  Frage  der  operativen  BehandluDg  der  inneren  Darmeinklemmungen.  Archiv 
f.  Klin.  Chirurgie,  B.  XXXVI,  p.  283. 
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the  additional  risks  incident  to  an  intestinal  wound  in  a place  where  it 
is  not  required.  If  a laparotomy  is  decided  upon  in  the  treatment  of 
an  intestinal  obstruction  it  is  made  for  the  distinct  purpose  of  finding 
and  removing  the  obstruction,  hence  if  the  patient’s  strength  is  such 
as  to  warrant  this  treatment  at  all,  the  surgeon  should  not  close  the 
abdomen  with  the  principal  object  of  the  operation  unaccomplished. 
How  difficult  it  is  to  find  the  obstruction  in  some  cases  is  well  shown 
by  Madelung,  who  in  several  cases  where  the  seat  of  obstruction  could 
not  be  located  during  life  requested  the  pathologist  when  he  made  the 
post-mortems  to  locate  the  obstruction  by  introducing  his  hand 
through  an  incision,  allowing  him  from  ten  to  twenty  minutes  for  the 
exploration  ; in  every  instance  he  failed  to  find  or  locate  the  obstruc- 
tion within  the  specified  time.  Where  the  ordinary  methods  of 
examination  through  an  incision  large  enough  to  permit  the  intro- 
duction of  the  hand  prove  themselves  inadequate  in  locating  the 
obstruction,  after  a search  of  from  ten  to  twenty  minutes  it  is  useless 
an  unwise  to  persist  m pursuing  the  same  course.  Such  cases  should 
be  dealt  with  by  resorting  to  exventration.  This  method  of  explora- 
tion was  first  suggested  by  Harber  in  1872,  and  practised  by  Ktimmel* 
m 1885  The  large  incision  which  he  advocates  is  necessarily  followed 
by  prolapse  of  the  distended  intestine  and  enables  the  surgeon  to 
examine  rapidly  and  accurately  every  portion  of  the  intestinal  canal 
with  a view  of  locating  the  obstruction  with  little  or  no  risk  of  in- 
flicting injury  during  the  examination.  The  greatest  objection  that 
s een  uige  against  it  is  that  it  is  sometimes  exceedingly  diffi- 
u to  replace  the  intestines  even  after  the  cause  of  obstruction  has 
been  removed  as  the  paretic  intestines  are  slow  in  regaining  their 

fte°inLT8‘  10  af  a“d  tLat  th,rhlg  the  attemPts  a‘  replacement 

mentl  Tf “ouZtT  “S"*,  .The  P«¥«  way  to  effect  replace- 
ment  is  to  follow  Kummell’s  advice  and  instead  of  making  direct 

compresS10n  to  resort  to  protection  of  the  intestines  by  covering 

which  “T  7 a War“  m°i8t  aSePti0  comPress>  the  margins  of 
which  are  tucked  m under  the  abdominal  incision  ; in  this  wav  the 

wels  are  protected  against  the  injurious  effects  of  irregular  direct 
?fe  f “ 8 ded  ba°k  in*°  the  aMomieal  cavity  a7  the  wound 
If  uniform^ diffuse^6  ’T'™*  “ plaCe  fr0m  above  downwards. 

1886,  No.  12. 1 6 bG1  ‘nner0r  Darmemklemmuiig.  Deutsche  Med.  Wochenschirft, 
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replacement  it  is  better  to  resort  to  incision  and  evacuation  of  the  most 
distended  portion  of  the  prolapsed  bowel  which  can  be  done  with 
greater  safety  and  more  marked  effect  than  by  the  plan  devised  by 
Madelung.  This  is  well  illustrated  by  a case  that  recently  came 
under  my  observation  which  I will  report  in  brief. 

The  patient  was  a woman  forty-eight  years  of  age,  the  mother  of 
eight  children,  the  last  being  an  infant  ten  months  old.  She  stated 
that  she  had  suffered  during  the  last  year  from  constipation,  but  had 
always  been  promptly  relieved  by  cathai’tics.  Ten  days  before  her 
admission  into  the  Milwaukee  Hospital,  April  18,  1888,  symptoms  of 
acute  intestinal  obstruction  appeared  which  increased  in  intensity  until 
faecal  vomiting  supervened  the  day  before  she  came  under  my  obser- 
vation. She  had  been  treated  by  high  injections  and  irrigation  of  the 
stomach,  the  former  without  any  effect,  the  latter  afforded  great  re- 
lief. The  patient  was  well  nourished  and  her  general  appearance  gave 
rise  to  no  suspicion  of  malignant  disease  in  any  of  the  organs.  She 
had  passed  nothing  per  viam  naturalis  since  she  was  taken  ill,  and  the 
retching  and  vomiting  were  persistent.  The  abdomen  was  uniformly 
and  enormously  distended  ; upon  the  surface  of  the  abdominal  wall 
the  outlines  of  some  distended  coils  of  intestine  could  be  distinctly 
outlined  The  tympanitic  distension  of  the  abdomen  interfered  with 
respiration,  the  respiratory  movements  being  shallow  and  rapid,  lips 
cyanosed  and  extremities  cold.  Examination  per  vaginam  and  rectum 
revealed  nothing  as  to  the  seat  and  nature  of  the  obstruction.  Per- 
cussion and  palpation  of  the  abdomen  yielded  the  same  negative  re- 
sults. Laparotomy  was  performed  under  the  most  careful  antiseptic 
precautions.  The  stomach  was  irrigated  and  chloroform  used  as  an 
anesthetic.  The  operation  was  performed  with  the  patient  upon  a rub- 
ber bed  filled  with  hot  water.  The  first  incision  was  made  half  way 
between  the  umbilicus  and  pubes  and  large  enough  to  permit  the  in- 
troduction of  the  hand.  As  soon  as  the  peritoneal  cavity  was  opened 
a loop  of  small  intestine  distended  to  three  times  its  natural  size  and 
intensely  congested  presented  itself.  This  was  pushed  aside  and  simi- 
lar loops  made  their  appearance.  I now  introduced  my  hand  and  found 
that  the  caecum  and  entire  colon  were  also  enormously  distended  which 
satisfied  me  that  the  obstruction  must  be  located  low  down  in  the 
colon,  or  the  upper  part  of  the  rectum  ; but  the  most  careful  attempts 
by  manual  exploration  failed  in  furnishing  any  clue  as  to  the  location 
or  nature  of  the  obstruction.  The  incision  was  enlarged  upwards  an 
inch  above  the  umbilicus  and  downwards  to  the  pubes  for  the  purpose 
of  effecting  complete  exventration.  Two  assistants  caught  the  intes- 
tines as  they  prolapsed  in  warm  moist  aseptic  compresses,  and  as  the 
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abdominal  cavity  was  nearly  empty  I could  explore  with  ease  the  sig- 
moid flexure,  which  I had  reason  to  believe  was  the  seat  of  the  ob- 
struction ; as  this  part  of  the  colon  was  also  greatly  distended,  I had 
to  proceed  lower  down  with  my  exploration  and  finally  found  a circu- 
lar carcinoma  below  the  sigmoid  flexure  in  the  pelvic  cavity  near  the 
junction  of  the  colon  with  the  rectum.  As  resection  in  this  locality 
was  impossible  and  for  the  same  anatomical  reasons  an  anastomosis 
could  likewise  not  be  made,  I was  forced  to  establish  an  artificial  anus. 
In  examining  the  colon  with  the  view  of  the  best  locality  for  making 
a colostomy,  I found  that  the  enormous  dilatation  of  this  part  of  the 
intestine  had  resulted  in  such  an  elongation  as  to  force  the  transverse 
colon  in  a downward  direction  nearly  as  far  as  the  brim  of  the  pelvis. 
I made  an  incision  in  the  left  inguinal  region  above  Poupart’s  liga- 
ment two  inches  in  length  and  sutured  the  parietal  peritoneum  to  the 
skm.  Into  this  incision  a loop  of  the  displaced  transverse  colon  was 
pushed  by  the  hand  within  the  abdomen  and  fixed  by  a number  of 
sutures.  When  this  was  done  I attempted  to  replace  the  intestines 
but  after  trying  all  the  ordinary  devices  I had  to  abandon  the  attempt! 
The  patient  was  now  placed  on  her  side,  and  one  of  the  most  dis- 
tended  loops  was  grasped,  held  over  a basin,  and  punctured  with 
a trocar,  whde  the  rematmng  intestine  remained  covered  with  the 
warm  compresses.  As  the  escape  of  gas  and  fluid  fames  through  the 
cannula  was  very  slow,  an  incision  an  inch  and  a half  in  length  was 
made  in  the  gut  As  the  intestine  did  not  contract  the  escape  of  con- 
tents was  very  slow,  and  I had  to  resort  to  pouring  out  of  the  con- 
tents, as  it  were,  by  seizing  the  gut  several  feet  above  and  below  the 
neision  and  elevating  lt,  a large  quantity  of  fluicl  foces  was  Iitera], 

poured  out.  When  no  further  evacuation  could  be  effected  the  visce 
ral  wound  was  closed  by  the  continued  suture,  and  after  the  loop  was 

urUgThe  abd  ‘I  ‘he  b0W6lS  ""  re‘"med  further  < ddfi- 

T a ,T  aMoml"a>  -«'«  was  closed  in  the  usual  way  only  that 
added  two  tension  sutures  as  a matter  of  precaution.  After  the  lb 

dommal  wound  was  closed  and  dressed,  the  colon  that  had  beeTstUched 
into  the  inguinal  wound  was  incised  and  the  margins  of  th„ 

separately  stitched  to  the  sides  of  the  external  wfund.  A consider? 
ble  quantity  of  gas  and  fluid  faeces  esoanpd  Tit  c°nsidera- 

fc  “S™- - patient  'rallied  mnler  ZeZf  of  ££ 

and  disappeared?!?  Z 

general  condition  contimiprl  ^ ie  patient  s 

operation  when  symptom,  ! ^7™™  *?.  te”th  ^ after  the 

died  on  the  following  day  Th  *!'  8Ct  U 'ICi'  Per8Isted  until  she 
8 “ay-  rhe  Post-mortem  showed  that  the  median 
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incision  had  healed  with  the  exception  of  the  skin,  and  that  the  artificial 
anus  had  served  as  a perfect  outlet  to  the  intestinal  contents.  Small 
intestines  restored  to  their  normal  size,  and  incision  healed,  the  fine 
silk  suture  being  completely  embedded.  The  cause  of  the  recent  dif- 
fuse septic  peritonitis  was  traced  to  perforation  of  a small  abscess  be- 
hind the  carcinoma.  The  constriction  caused  by  the  carcinoma  had 
reduced  the  lumen  of  the  bowel  so  much  that  it  was  only  permeable 
to  the  tip  of  the  little  finger. 

I shall  refer  again  to  the  subject  of  chronic  causes  giving  rise  to 
acute  obstruction.  This  case  also  illustrates  the  importance  of  estab- 
lishing the  artificial  anus,  when  such  a procedure  cannot  be  avoided, 
not  in  the  laparotomy  wound,  but  in  the  right  or  left  inguinal 
region.  When  exventration  is  practised  it  is  essential  to  furnish 
the  prolapsed  and  dilated  intestine  with  an  artificial  covering  which 
should  act  as  nearly  as  possible  as  a substitute  for  the  abdominal 
parietes.  This  is  best  accomplished  with  warm  compresses  in  the 
hands  of  one  or  two  reliable  assistants.  After  the  surgeon  has  found 
the  obstruction  it  becomes  necessary  to  demonstrate  the  permeability 
of  the  remaining  portion  of  the  intestinal  canal,  as  it  has  happened 
that  after  a successful  removal  of  an  obstruction  that  patients  have 
died  because  a second  obstruction  was  overlooked.  Of  course  in  such 
cases  the  search  for  additional  obstructions  must  be  extended  below 
the  obstruction  which  has  been  found  and  removed.  An  infalliable 
test  for  ascertaining  the  permeability  of  the  remaining  portion  of  the 
intestinal  canal  is  furnished  by  rectal  insufflation  of  hydrogen  gas. 
In  cases  where  after  exventration  it  is  not  possible  to  find  the  obstruc- 
tion by  examination  of  the  distended  portion  of  the  intestine,  the  con- 
tracted empty  portion  below  the  obstruction  can  be  brought  into  sight 
by  the  same  means  and  a search  for  the  obstruction  made  from  below 
upwards  by  examining  the  bowel  as  it  becomes  inflated  until  the  seat 
of  obstruction  is  reached. 


Operative  Treatment  of  the  Obstruction. 

I.  Intestinal  Anastomosis. 

What  shall  be  done  if  the  obstruction  cannot  be  found  after  all 
diagnostic  resources  have  been  exhausted  ? Shall  we  establish  an 
artificial  anus  and  leave  the  patient  to  the  inevitable  fate  of  remain- 
ing a sufferer  from  this  loathsome  condition  the  balance  of  his  lifetime 
should  he  recover  from  the  operation  ? Under  such  circumstances 
the  surgeon  assumes  a great  responsibility  in  establishing  an  artificial 
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anus  high  up  in  the  intestinal  canal,  even  as  far  as  the  immediate 
effects  of  the  operation  are  concerned.  The  paretic  bowel  below  the 
seat  of  the  artificial  outlet  unable  to  empty  itself  of  its  contents  con- 
stitutes an  immediate  and  remote  source  of  danger,  as  it  leaves  that 
portion  of  the  bowel  between  the  new  opening  and  the  obstruction  in 
the  same  condition  as  before  the  operation,  and  permanent  exclusion 
of  a considerable  portion  of  the  intestinal  canal  alone  may  subse- 
quently destroy  life  by  progressive  marasmus.  In  such  cases  I should 
advise  the  following  plan  of  treatment.  The  empty  bowel  below  the 
seat  of  obstruction,  if  not  already  found,  should  be  inflated  with 
hydrogen  gas  per  rectum  and  the  highest  portion  of  the  inflated  bowel 
drawn  forward  into  the  wound  and  two  rubber  bands  passed  through 
its  mesentery  about  four  inches  apart  and  held  in  place  by  an  assistant 
The  surgeon  now  locates  as  near  as  he  can  the  lowest  portion  of  the 
bowel  on  the  obstructed  side,  which  is  also  brought  forward  into  the 
wound  and  similarly  secured.  The  bowel  on  the  proximal  side  is  in- 
cised  on  the  convex  surface  to  the  extent  of  an  inch  and  a half- 
through  thas  incision  the  contents  are  evacuated  as  far  as  possible  after 
^ch  all  the  four  rubber  bauds  are  tied  aud  the  bowel  on  the  di^ 
i e incised  in  a similar  manner.  Into  each  of  these  incisions  a decal- 
cified perforated  bone  plate  is  inserted,  and  with  the  lateral  sutm-P 

tTsfixWf  ' a;rdrdlethemar^  °f  **  wound  on ^ach  side^is 
‘ e • After  the  plates  and  sutures  are  in  place  the  lorm« 
thoroughly  disinfected  and  the  serous  surfaces  to  the  extent  of  the 
size  of  the  plates  are  lightly  scarified  with  the  point  of  a needle 
the  wounds  are  placed  vis  a vis  cmrl  & needIe>  when 

tied  together  with  sufficient  firmness  to  secm6^^ ^ f°Ur  thl’eads 

els  with  a director  or  blunt  scissors.  A few  superficfal  s Ll  r 
continued  suture  will  enhance  the  safety  of  the  operlt  on  T 1“ 
manner  an  anastomosis  is  established  with  the  exclusion  of  l ^ 
only  a small  portion  of  the  intestinal  tract.  Afto  «™tL  ^ f '7 
tmes  by  approximation  plates  in  the  formation  of  an  W f-  T°  ^ 
mosi,  it  appears  at  first  sight  as  though  ou  the 
he  intestines  leakage  of  gas  or  fluid  extents  woulltake^ tT 

proved  by  a number  Zt  f l “"“^ily 

cently  killed  were  used  and  n,  * ’ . hl e destines  of  animals  re- 

pressure  was  measured  by  a mercu.y  ££  * “ 
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leakage  occurred  under  a pressure  of  two  pounds  to  the  square  inch 
continued  for  thirty  seconds.  As  even  in  cases  of  great  intestinal  dis- 
tension the  pressure  can  never  reach  this  degree;  leakage  from  me- 
chanical or  physical  causes  will  never  take  place  from  the  new  opening. 
The  margins  of  the  visceral  wounds  act  like  valves,  and  when  the 
serous  surfaces  are  kept  in  contact  by  the  plates  prevent  the  escape  of 
gas  or  fluids  into  the  peritoneal  cavity.  The  safety  and  practicability 
of  this  operation  I have  abundantly  demonstrated  by  my  experiments 
on  animals  and  by  a number  of  operations  on  the  human  subject.  The 
operative  treatment  of  the  obstruction  will  depend  upon  the  location 
and  nature  of  the  obstruction.  If  it  is  decided  not  to  remove  the  ob- 
struction either  on  account  of  its  intrinsic  harmless  character,  aside 
from  its  mechanical  effect,  or,  on  account  of  its  extent,  in  which  case 
the  removal  would  be  an  imminent  source  of  danger  to  life,  or  if  after 
removal  a recurrence  in  the  near  future  appears  inevitable,  an  anasto- 
mosis is  established  between  the  intestine  above  and  below  the  obstruc- 
tion by  lateral  apposition  with  decalcified  perforated  bone  plates.  By 
this  operation  the  continuity  of  the  intestinal  canal  is  restored  with 
permanent  exclusion  of  the  seat  of  obstruction.  In  cases  of  cicatricial 
stenosis  as  a cause  of  obstruction,  intestinal  anastomosis,  for  instance, 
would  be  a vastly  more  safe  operation  than  resection  and  circular  en- 
terorrhaphy,  and  would  secure  equally  well  the  restoration  of  the  con- 
tinuity of  the  intestinal  canal.  In  cases  of  carcinoma  of  the  intestine 
with  extensive  infiltration  of  the  lymphatic  glands  a resection  f ollov  ed 
by  circular  enterorrhaphy  must  always  constitute  a hazardous  proced- 
ure, and  even  if  it  proved  successful  an  early  recurrence  of  the  disease 
would  be  inevitable.  Under  such  circumstances  it  is  advisable  to 
establish  in  preference  an  intestinal  anastomosis  which  will  effectually 
exclude  the  cause  of  obstruction,  alleviate  suffering  and  prolong  life. 
The  opponents  of  laparotomy  in  cases  of  acute  intestinal  obstruction 
have  urged  as  one  of  the  principal  reasons  for  their  opposition  that 
the  dilated  inflamed  intestine  above  the  obstruction  is  not  in  a condi- 
tion to  undergo  reparative  processes  when  the  operation  demands  a 
solution  of  continuity  in  this  part  of  the  intestinal  tract.  Circular 
enterorrhaphy  under  such  circumstances  is  a very  dangerous  proced- 
ure for  two  reasons:  1.  It  becomes  necessary  to  unite  bowel  ends  of 
unequal  size.  2.  The  inflamed  intestine  has  undergone  textural 
changes  illy  adapted  for  suturing  as  the  sutures  readily  cut  through 
the  softened  tissues.  A number  of  clinical  observations  have  satisfied 
me  that  the  failures  which  have  attended  circular  enterorrhaphy  m 
such  cases  are  not  due  to  a lack  of  healing  capacity  on  part  of  the 
inflamed  end  of  the  bowel,  but  to  the  mechanical  difficulties  which  are 
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encountered  in  the  approximation  and  retention  of  the  bowel  ends 
and  the  danger  of  the  cutting  through  or  yielding  of  the  sutures.  I 
believe  on  the  contrary  that  in  case  septic  peritonitis  does  not  exist, 
the  vascularity  of  the  bowel  above  the  seat  of  obstruction  constitutes 
a favorable  condition  for  rapid  union.  To  demonstrate  the  correct- 
ness of  this  assertion,  I made  the  following  experiments: 

Experiment  1.— Dog,  weight  14  lbs.  The  whole  abdomen  was 
shaved  and  thoroughly  disinfected,  and  while  the  animal  was  under 
the  influence  of  ether  a small  incision  was  made  in  the  left  iliac  region, 
and  a loop  of  intestine  drawn  forward  and  ligated  with  a band  of 
iodoform  gauze,  the  ligature  being  tied  with  sufficient  firmness  to 
cause  complete  occlusion,  intestine  returned  and  wound  sutured. 
Seventy-three  hours  later  the  dog  was  again  etherized  and  median 
laparotomy  performed.  Distended  vascular  loops  of  the  intestine  came 
mto  the  wound,  which  were  pushed  aside  and  the  hand  introduced 
which  being  passed  towards  the  left  inguinal  region  at  once  came  in 
contact  with  the  ligated  portion  which  had  formed  adhesions  to  the 
parietal  peritoneum  and  neighboring  intestinal  loops.  The  adhesions 
were  separated  and  the  ligated  loop  drawn  out  of  the  wound.  Above 
the  ligature  the  bowel  was  at  least  one  and  a half  times  larger  than 
immediately  below  the  seat  of  obstruction,  very  vascular  and  contained 
gas  and  fluid  faeces.  The  degree  of  dilatation  diminished  from  below 
upwards  The  seat  of  obstruction  was  eight  inches  above  the  ileo- 
cecal valve  and  the  gauze  ligature  was  covered  with  a thick  layer  of 
plastic  lymph  The  obstruction  was  left  and  the  continuity  of  the 
mtestmal  canal  restored  by  an  ileo-colostomy  with  perforated  decalci- 
ed  bone  plates.  The  animal,  which  was  not  vigorous  before  the  ex- 
periment was  made,  appeared  much  prostrated  and  died  twenty-four 

theTo  " ! ?Tti0n-  The  neCr(W  S Wed  that  bowel  above 

o o T 2 <t0;  “*“*  ~d  its  normal  size  and6 

adh  renftL  t ” anaStomo8i8  ™ made  were  firmly 

herent,  the  groove  between  them  corresponding  to  the  leno-th  nf  tht 

Plates  fi.,ed  in  with  plastie  >ymph.  New  opening  per^aWe^no^ealT 

Ezpertaenf  20PeDat‘°n  bydl'08tatic  No  peritonitis, 

ikr  T 2— Dog,  weight  24  lbs.  Obstruction  produced  in  a sim- 

dar  manner  as  m preceding  experiment.  Seventy-five  ho“s  later 
P alive  treatment  of  obstruction  by  laparotomy.  The  seat  of  oh 

:rBn„:;  t n readi,y  f°und  by  ~ it 
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and  above  the  constriction.  As  the  obstruction  was  located  about  the 
middle  of  tbe  ileum  an  ileo-ileostomy  by  lateral  apposition  with  decal- 
cified perforated  bone  plates  was  made  leaving  the  gauze  band  undis- 
turbed. The  incision  into  the  bowel  above  the  seat  of  obstruction 
showed  that  all  the  coats  were  thickened  and  softened,  while  below 
the  obstruction  only  the  mucous  membrane  was  in  a state  of  catarrhal 
inflammation.  About  eight  inches  of  the  bowel  including  the  seat  of 
constriction  were  excluded  by  the  operation.  The  animal  showed  no 
signs  of  suffering  or  illness  after  the  operation,  and  when  killed  after 
the  expiration  of  twenty-one  days  was  in  excellent  condition.  During 
this  time  the  appetite  was  good  and  faecal  evacuations  normal.  Gauze 
band  completely  encapsuled,  and  close  to  it  an  acute  flexion  of  the 
bowel ; excluded  portions  adherent  along  convex  surface  to  each  other  ; 
bowel  above  constriction  about  one-third  larger  than  below.  New 
opening  admits  the  tips  of  two  fingers. 

Experiment  3.— Dog,  weight  28  lbs.  Laparotomy  seven  days  after 
complete  obstruction  had  been  caused  by  ligation  of  small  intestine 
with  gauze  band  through  a small  wound  in  the  left  inguinal  region. 
Tympanites  moderate.  Obstruction  found  sixteen  inches  above  the 
ileo-csecal  region.  Peristaltic  action  almost  suspended  in  bowel  above 
obstruction, — normal  below.  Intestine  above  the  constriction  dilated 
to  twice  its  normal  size,  exceedingly  vascular,  containing  solid  faecal 
masses,  fluid  faeces  and  gas  ; below,  empty,  contracted  and  anaemic. 
Exclusion  of  six  inches  of  the  intestine  at  seat  of  obstruction  and  res- 
toration of  continuity  of  intestinal  canal  by  ileo-ileostomy  with  decal- 
cified perforated  bone  plates.  After  operation  function  of  intestinal 
canal  normal  and  appetite  good.  Killed  eight  days  after  operation  ; no 
peritonitis  : adhesion  of  omentum  to  line  of  abdominal  incision  ; gauze 
band  completely  covered  by  a plastic  exudation  ; a number  of  adhe- 
sions between  adjacent  intestinal  loops.  Point  of  operation  situated 
in  the  center  of  a horse-shoe  shaped  loop  of  intestine  which  was 
found  to  be  the  excluded  portion.  Intestine  above  obstruction  about 
one-fourth  larger  in  size  than  below.  Excluded  portion  of  bowel 
emptv.  At  seat  of  anastomosis  a mass  of  straw  and  hair  had  accu- 
mulated on  proximal  side.  New  opening  large  enough  to  admit  two 

Experiment  4.— Dog,  weight  34  lbs.  Complete  obstruction  of  small 
intestines  by  ligation  with  gauze  band  through  a small  wound  in  the 
left  iliac  region.  Operative  treatment  by  laparotomy  120  hours  later. 
This  animal  vomited  several  times  shortly  before  the  operation. 
Bowel  at  seat  of  obstruction  adherent  to  adjacent  intestines.  Obstruc- 
tion readily  found  and  brought  into  the  incision.  Intestine  above  con- 
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striction  twice  its  normal  size,  dark  purple  in  color,  tissues  swollen 
and  very  much  softened.  Below  constriction  bowel  empty,  collapsed, 
pale,  and  only  the  mucous  membrane  in  a state  of  catarrhal  inflamma- 
tion. The  dilated  bowel  contained  gas  and  fluid  fasces.  Peristaltic 
action  in  this  part  nearly  suspended,  the  response  to  mechanical  irri- 
tation being  slow  and  imperfect.  Below  the  obstruction,  function  of 
bowel  unimpaired.  As  the  occlusion  was  only  four  inches  above  the 
lleo-crecal  valve,  it  was  found  impossible  to  limit  the  anastomosis  to 
the  ileum  consequently  the  continuity  of  the  bowel  was  restored 
by  an  ileo-colostomy,  uniting  the  ileum  just  above  the  obstruction 
with  the  colon  above  the  caecum,  using  the  perforated  approximation 
plates.  The  gauze  band  was  left  in  situ.  The  animal  showed  no 
untoward  symptoms  after  the  operation,  and  was  killed  twenty-one 
days  later.  During  this  time  appetite  was  good  and  intestinal  func- 
rnn  normal.  A number  of  adhesions  were  found  at  site  of  operation 
between  adjacent  intestinal  loops.  Gauze  band  completely  encysted. 

ome  crude  material,  as  straw,  hair  and  fragments  of  bone  was  found 
on  the  proximal  side  of  new  opening.  Anastomotic  opening  large 

‘nnrZ  °f  tW°  fingerS  5 Uni°n  between  approximated 

p ons  of  intestine  so  complete  that  it  presented  all  around  the 

appearance  as  though  their  peritoneal  surfaces  were  continuous 

hese  experiments  show  conclusively  that  in  acute  obstruction  even 
after  seven  days  the  bowel  above  the  obstruction  is  capable  of  under- 

r^T  7parariye  f r0CeSS  and  that  adhe8ive  ™<>n  takes  place 

Z JTT  Tise  proTe  tbe  greater  safet t —toJS Z 

hteral  apposition  with  decalcified  perforated  bone  plates  than  of  resec 

testinal  cana°i'll3rAenter0rrhaphy  “ resto™S  the  continuity  of  the  in- 
can  be  mad  ; ,t' “aSt0mosl8>  after  resection  for  intestinal  obstruction, 
ce  made  in  the  same  manner  between  the  proximal  and  distal  nart 

fcches  0fTbe°ted  enC'ShaTe  b6eD  closed  by  invagination  aTd  a C 

ted  but  excluded  SUt"e  “ ^ the  °bs*ructiM>  is  not  resec- 

°f  ‘te  ,maU  Stines  most  frequently 
place  of  eire  1 Portlon>  anastomosis  should  always  take  the 

operation  oan  be  done  ™ 

diate  effects  of  the  t-  lraP01tant  matter  as  far  as  the  imnie- 

a few  days  old  18  °<™“'ned  ^ts,  at  the  most  only, 

the  abdomen  should  5^“  T SU°h  “ COn«enital  defect  is  suspected 

cut  through  the  umbili  m tbe  median  line,  being  careful  not  to 

and  rapidly  located  by  infl  7 ?!  “ °f  0b9tI™tio"  can  be  readily 

I y located  by  inflation  of  the  stomach  and  rectum  with  hydro- 
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gen  gas.  It  is  necessary  to  inflate  from  botli  directions,  as  in  some 
cases  the  atresia  is  multiple.  In  cases  of  cicatricial  stenosis  of  the 
pylorus  a gastro-enterostomy  by  lateral  apposition  with  approxima- 
tion plates  is  a safer  operation  than  resection,  or  the  procedures  recom- 
mended by  Loretta  and  Mikulicz,  while  the  functional  result  is  equally, 
if  not  more,  satisfactory.  In  carcinoma  of  the  pylorus,  where  resec- 
tion is  contra-indicated  on  account  of  the  extent  of  the  disease,  or  its 
extension  to  neighboring  organs,  or  because  glandular  infection  has 
taken  place,  suffering  can  be  diminished  and  life  prolonged  by  making 
a gastro-enterostomy,  substituting  for  the  tedious  double  suturing  as 
advised  by  Wolfler  the  perforated  approximation  plates.  During  the 
last  year  I have  made  four  such  operations  and  with  such  satisfactory 
results  so  far  as  the  operation  is  concerned  that  I am  induced  to  report 
them  in  this  connection  with  the  hope  that  others  may  give  this  method 
of  operating  a trial  in  similar  cases.  I have  made  it  a rule  that  the 
patient  should  abstain  from  taking  food  by  the  stomach  for  at  least 
twenty-four  hours  before  the  operation,  and  rely  for  a few  days,  at 
least,  entirely  upon  rectal  alimentation,  allowing  by  the  mouth  only 
pieces  of  ice  to  quench  thirst.  The  operations  were  performed  as  fol- 
lows: The  evening  before  the  operation  the  stomach  was  washed  out  by 
the  syphon  tube  and  again  just  before  the  anaesthetic  was  administered. 
For  the  last  irrigation  a five  per  cent,  solution  of  salicylate  of  soda 
was  used.  In  all  of  these  cases  the  incision  was  made  through  the 
median  line  and  extended  from  near  the  ensiform  cartilage  to  the 
umbilicus.  The  opening  in  the  stomach  was  made  parallel  to  the  long 
axis  of  the  organ  and  at  least  an  inch  and  a half  distant  from  the  mai  - 
gin  of  the  tumor.  A continued  suture  of  fine  silk  was  applied  around 
the  whole  circumference  of  the  opening  both  for  the  purpose  of  arrest- 
ing haemorrhage  and  preventing  bulging  of  the  mucous  membrane. 
In  the  intestine  the  opening  was  made  between  two  rubber  ligatures  so 
as  to  prevent  any  extravasation  of  intestinal  contents  and  the  margins  of 
the  wound  were  sutured  in  a similar  manner.  The  opening  m the  intes- 
tine was  made  first  and  the  plate  introduced  and  sutures  adjusted  and 
the  loop  retained  in  the  lower  angle  of  the  wound,  covered  by  a warm 
compress.  The  large  curvature  of  the  stomach  near  the  pyloric  orifice 
was  then  drawn  sufficiently  forward  into  the  wound  to  make  the  incis- 
ion and  introduce  the  plate.  When  everything  was  ready  for  adjust- 
ment, the  parts  around  the  visceral  wound  were  carefully  disinfected, 
dried  and  the  serous  surface  lightly  scarified  with  an  ordinary  needle 
over  a surface  corresponding  to  the  size  of  the  plate  ; the  nev  oj  e 
ings,  (wounds)  were  then  brought  opposite  each  other  and  a fine  silk 
suture,  embracing  only  the  serous  and  muscular  coats,  was  applied 
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behind  the  lower  middle-plate-suture  and  tied  ; the  middle  lower 
suture  was  now  tied,  while  an  assistant  approximated  the  two  open- 
ings, the  lateral  sutures  were  next  tied,  and  lastly  the  anterior  middle. 
The  sutures  were  all  cut  short  and  ends  buried.  During  the  tying  of 
the  sutures,  it  is  necessary  to  exercise  caution  that  the  margins  of  the 
visceral  wound  are  well  embraced  by  the  plates  all  around.  As  in 
these  cases  the  weight  of  the  intestine  exerts  considerable  tension,  I 
have  taken  the  precaution  in  my  two  last  cases  to  apply  a superficial 
continuous  suture  anteriorly  after  tying  the  four  sutures  so  as  to 


approximate  the  serous  surfaces  over  the  anterior  margins  of  the 
plates.  The  necessary  preparations  made,  and  with  good  assistance, 
the  operation  can  be  finished  in  from  twenty  to  thirty  minutes. 
Neither  shock  nor  peritonitis  was  observed  in  any  of  the  cases.  Usu- 
ally on  the  third  day  small  quantities  of  peptonized  milk  and  beef 

tea  were  given  at  short  intervals  and  solid  diet  during  the  second 
week. 

Ca.se  I.  Male,  aged  sixty-five.  Symptoms  of  pyloric  stenosis  for 
one  year.  Emaciated  to  a skeleton  ; oedema  of  legs  ; unable  to  re- 
tain food  of  any  kind  for  more  than  a few  hours.  The  patient  was  so 
anaemic  and  prostrated  that  he  was  only  partially  anaesthetized.  Dur- 
ing the  operation  the  pulse  became  almost  imperceptible,  and  brandy 
had  to  be  administered  subcutaneously  with  lowering  of  head,  and  hot 
applications  externally.  An  hour  after  the  operation  the  pulse  was 
stronger  than  before  it  was  commenced.  Rectal  feeding  ; only  slight 
rise  in  temperature  on  second  day  ; no  pain.  On  the  third  day  small 
quantities  of  liquid  food  by  the  stomach.  The  heart’s  action  gradually 
tailed  and  the  patient  died  of  marasmus  five  days  after  the  operation 
Ihe  post-mortem  revealed  that  the  plates  were  still  in  situ,  adhesions 
firm  and  opening  patent.  No  peritonitis.  In  this  case  the  carcinoma 
was  circular  and  limited  to  the  pylorus.  Anastomosis  just  below  the 
duodenum.  The  intense  suffering  had  made  the  patient  desperate, 
and  although  the  nature  of  the  disease  and  the  probable  outcome  of 
the  operation  had  been  fully  explained  to  him,  he  begged  to  have  it 
one,  with  a perfect  understanding  that  at  best  it  would  afford  only 

SS  1 am  q"i,e  C°“Ment  that  tbe  OI>eration  did 

A-  n“MaIe'  aSed  forty-seven.  Duration  of  disease,  eighteen 
t is  , obstinate  vomiting  ; great  emaciation  and  oedema  of  the  lea*. 

nation1"  t tUm°r  be  rGadlly  maPPed  out  by  percussion  and  pal- 
P . umor  adherent  to  under  surface  of  liver  ; enlargement  of 

lymphatic  glands.  In  this  case  the  anastomosis  was  again  211 1st 
below  the  duodenum.  No  untoward  symptoms  after  fp“a“on.  At 
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the  end  of  the  first  week  solid  food  was  allowed.  No  vomiting.  At 
the  end  of  the  third  week  an  abscess  formed  in  the  upper  part  of  the 
healed  incision,  in  the  contents  of  which,  the  plate  ligatures  were 
found.  A gastric  fistula  formed  through  which  food  escaped  almost 
immediately  after  it  was  swallowed.  This  closed  in  less  than  two 
weeks.  After  which  the  patient  improved  in  strength  and  gained  in 
weight.  He  retained  and  digested  all  kinds  of  food.  Improvement 
continued  so  that  he  was  able  to  walk  short  distances  and  to  take 
long  drives.  At  the  end  of  three  months  after  the  operation  he  com- 
menced to  fail  and  died  two  weeks  later  of  progressive  marasmus. 
Unfortunately  no  post-mortem  could  be  obtained. 

Case  III. — Man,  aged  thirty-five.  Symptoms  of  pyloric  stenosis  for 
six  months.  Tumor  discovered  four  months  ago  rapidly  increasing  i n 
size.  Considerable  amaciation  and  cachectic  appearance.  Tumor  in- 
volves nearly  one-third  of  anterior  wall  of  stomach  and  the  entire 
pylorus.  Glands  of  omentum  infiltrated.  The  first  loop  of  intestine 
which  came  within  reach  was  united  with  the  anterior  wall  of  stomach 
in  the  usual  manner.  Sutures  of  abdominal  wound  removed  on  the 
eighth  day.  Until  this  time  no  untoward  symptoms,  although  the 
patient  had  taken  liquid  food  for  several  days.  The  day  following 
obstinate  vomiting  occurred  ; the  plates,  very  much  softened  and 
greatly  reduced  in  size,  were  ejected.  The  stomach  was  repeatedly 
irrigated,  but  vomiting  continued  until  the  patient  died  three  weeks 
after  the  operation.  Post-mortem  : Abdominal  incision  united 

throughout  ; omentum,  stomach  and  intestines  adherent  to  abdominal 
incision.  Anastomosis  perfect  at  a point  eight  feet  below  pylorus. 
Intestine  between  pylorus  and  artificial  opening  enormously  distended. 
As  the  opening  was  large  enough  to  admit  two  fingers  it  was  difficult 
to  understand  what  had  caused  the  obstruction.  The  pyloric  orifice 
was  large  enough  to  admit  the  tip  of  index  finger.  Fluid  could  not 
be  forced  from  the  stomach  into  the  bowel  below  the  new  opening. 
Injection  through  the  duodenum  was  made  with  the  same  negative  re- 
sult. On  close  examination  it  was  found  that  the  intestine  at  the 
point  of  anastomosis,  probably  on  account  of  the  great  length  of  the 
part  between  the  stomach  and  the  new  opening,  had  become  flexed  at 
the  point  where  it  was  attached  to  the  stomach,  and  the  two  limbs 
were  adherent  to  each  other  for  four  inches.  This  bending  of  the 
bowel  had  formed  a spur  opposite  to  the  opening  in  the  stomach 
by  the  apex  of  the  concave  side  of  the  bowel,  and  this  spur  acting 
like  a valve  closed  the  opening  in  the  distal  part  of  the  bowel  hen 
water  was  injected  into  the  stomach  or  duodenum. 
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This  case  taught  me  that  it  is  unsafe  to  follow  the  advice  given  by 
Luecke  and  others  to  seize  the  first  presenting  loop  for  the  anastomosis, 
as  by  so  doing,  it  is  possible  to  grasp  a loop  of  intestine  which  cor- 
responds to  the  lower  portion  of  the  small  intestines,  as  in  this  case, 
and  if  this  is  done  we  not  only  exclude  permanently  too  great  a por- 
tion of  the  intestinal  canal  from  the  processes  of  digestion  and  absorp- 
tion, but  a similarly  unfortunate  mechanical  difficulty  at  the  new 
opening  may  be  created  as  has  been  described  above. 

Lauenstein  recently  reported  a case  of  gastro-enterostomy  where  the 
post-moi  tern  revealed  that  the  new  opening  was  made  near  the  ileo- 
ctecal  region.  In  making  a gastro-enterostomy  it  is  important  for  the 
reasons  just  cited  to  follow  the  advice  of  Hahn  and  search  for  the 
duodenum,  which  when  found  can  be  readily  recognized  by  its  short 
and  fixed  attachments,  and  to  make  the  new  opening  in  the  upper  part 
of  the  jejunum  as  near  as  possible  to  the  duodenum. 

Case  IV.  Man,  aged  forty-three.  Has  complained  of  stomach  dif- 
ficulty for  a year.  During  the  last  two  months  obstinate  vomiting 
an  hour  or  two  after  meals.  Tumor  as  large  as  a child’s  fist;  mov- 
able. Emaciation  and  marked  anaemia  ; glandular  infection  behind  the 
stomach.  Anastomosis  made  just  below  the  duodenum.  Very  little 
pain,  and  no  other  symptoms  until  the  tenth  day,  when  he  vomited 
several  times.  Stomach  washed  out  twice,  four  hours  apart,  and  food 
y the  stomach  discontinued.  Ho  vomiting  after  this,  and  after  two 
days  a liquid  diet  ordered.  At  the  end  of  the  second  week  could  di- 
gest all  kinds  of  solid  food  which  caused  no  distress.  On  the  thir- 
teenth day  fragments  of  both  plates  were  found  in  one  of  the  stools 
ana^en. \h*S  gamed  in  flesh  and  presents  a great  deal  better  appear- 
ance  at  this  time  (four  weeks),  than  before  the  operation. 

inoDerablp3^868  W ********  ^ ^ ga8tr°-enterostomy  in  cases  of 
^Perable  carcmomatous  stenosis  of  the  stomach  is  a safe  and  justifi- 

ab  e operation  and  should  be  more  frequently  resorted  to,  as  it  is  the 
fu  esn IwT  P,r°miSeS  8ubstantial  relief>  P^longs  life  and  in- 

a;:xepatient8  otherwi8e  doomed  to  a spm,y 


II.  Physiological  Exclusion  by  Anastomosis. 

mty  rrr:  °V bftinal  obstruoti<:”  ^ restoration  of  the  contin- 
woui.l  n,P  " ra  0anal  by  re3ection  :‘»'l  circular  enterorrhaphy 

Is cause Tott,  I-6”10™1  °f  86Veral.feet  °f  intestine  where 
c ion  in  itself  constitutes  no  intrinsic  source  of 
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danger,  and  Avhere  recovery  would  be  more  likely  to  take  place  by  the 
substitution  of  anastomosis  for  resection.  That  resection  of  a number 
of  feet  of  the  small  intestines  is  not  always  compatible  with  health  is 
well  illustrated  by  a case  reported  by  Baum,  in  which  he  removed 
13V  ctm.  in  a woman  forty  years  of  age.  The  patient  was  suffering 
from  strangulated  femoral  hernia.  Taxis  was  only  partially  success- 
ful. On  opening  the  sac  an  offensive  fluid  escaped,  and  a portion  of 
the  omentum  was  removed.  Peritonitis  followed  and  a swelling 
formed  in  the  abdomen  above  the  crural  ring,  which  broke  and  a 
faecal  fistula  formed  ; rapid  emaciation  ensued,  symptoms  of  strangu- 
lation made  a laparotomy  necessary.  A mass  of  intestine  was  found 
twisted  into  a bunch  which  could  not  be  unravelled,  and  as  it  was  sur- 
rounded by  an  abscess  it  was  resected  and  the  ends  united  with 
sutures.  Patient  recovered  from  operation  and  improved  for  several 
weeks.  Six  months  later  progressive  marasmus  resulted  in  death. 
The  autopsy  revealed  no  other  cause  of  death  except  marasmus  from 
too  extensive  resection.  In  such  a case  I would  propose  that  the 
twisted  adherent  intestinal  coils,  the  cause  of  the  obstruction,  if  they 
present  no  evidences  of  gangrene,  should  be  left  and  permanently  ex- 
cluded from  the  faecal  circulation  by  making  an  anastomosis  with  ap- 
proximation plates  between  the  bowel  leading  to  and  from  the  ob- 
structing mass.  A case  somewhat  similar  to  Baum’s,  but  under  less 
favorable  circumstances,  came  under  my  care  during  the  last  year 
where  this  plan  of  treatment  was  adopted. 

Strangulated  Hernia : Resection  of  Gangrenous  portion : Addi- 
tional Obstruction  by  a mass  of  adherent  intestinal  loops:  Res- 
toration of  Continuity  of  Intestinal  Canal  by  Anastomosis. — The 
patient  was  a brewer,  thirty  years  of  age,  who  had  had  an  inguinal 
hernia  for  several  years,  but  never  wore  a truss.  On  lifting  a heavy 
weight  the  swelling  became  suddenly  enlarged,  followed  by  symptoms 
of  acute  strangulation.  The  attending  physician  overlooked  the  her- 
nia and  treated  the  patient  for  gastritis.  Eight  days  after  the  attack 
he  was  admitted  into  the  Milwaukee  County  Hospital.  At  this  time 
symptoms  of  acute  diffuse  peritonitis  were  well  marked.  Pulse  rapid 
and  feeble  ; extremities  cold  ; abdomen  tympanitic  and  excessively 
tender  on  pressure.  Stercoraceous  vomiting.  Hernia  as  large  as  a 
child’s  fist,  skin  covering  it  discolored  and  cedematous.  It  was  plain 
enough  that  gangrene  had  occurred,  and  that  in  consequence  of  this 
peritonitis  had  developed.  The  patient  was  given  of  a giain  of 
atropia  hypodermatically  before  chloroform  was  administered.  On 
opening  the  sac  faecal  matter  escaped  and  a large  mass  of  discoloied 
omentum  presented  itself.  The  sac  was  irrigated  with  a weak  solu- 
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tion  of  sublimate,  and  the  omentum  drawn  forward  and  wrapped  in  a 
small  compress  of  gauze.  The  entire  loop  of  intestine  was  gangrenous 
and  perforated  on  the  convex  surface  at  its  highest  point.  The  parts 
were  again  irrigated  before  the  inguinal  canal  was  laid  open  by  incis- 
ion. The  omentum  was  now  drawn  downward  until  a healthy  por- 
tion was  reached,  when  it  was  ligated  in  several  parts  and  cut  off. 
The  intestine  was  separated  from  its  attachments  to  the  inguinal  canal 
and  the  gangrenous  part  about  eight  inches  in  length  excised  after 
having  previously  guarded  against  f fecal  extravasation  by  applying  a 
rubber  ligature  on  each  side.  Examination  of  the  abdominal  cavity 
at  this  time  showed  recent  peritonitis.  In  drawing  down  the  proximal 
end  of  the  gut  it  was  found  that  it  was  but  little  distended,  hence 
search  was  made  for  an  additional  obstruction  higher  up,  which  was 
found  in  the  shape  of  a mass  of  intestinal  coils  twisted  in  every  con- 
ceivable shape  and  so  firmly  adherent  that  all  attempts  at  unravelling 
had  to  be  abandoned.  The  intestine  above  this  point  was  enormously 
distended,  showing  that  the  bunch  of  adherent  intestines  had  caused  a 
second  obstruction.  Excision  of  three  to  four  feet  of  intestine,  under 
these  circumstances,  was  not  to  be  thought  of  as  the  patient  would 
certainly  have  died  on  the  table.  Should  I leave  the  cause  of  obstruc- 
tion and  establish  an  artificial  anus  on  the  proximal  side  ? I decided 
to  leave  the  obstruction  and  establish  a communication  between  the 
intestine  on  the  distal  and  proximal  side  of  the  obstruction.  Both 
resected  ends  were  closed  by  invagination  and  a few  stitches  of  the 
continued  suture.  By  lateral  apposition  with  decalcified  perforated 
bone  plates  an  anastomosis  was  established  between  the  distal  col- 
lapsed end  and  the  dilated  bowel  on  the  proximal  side  of  the  obstruc- 
tion. Before  the  approximation  sutures  were  tied  the  intestinal  con- 
tents were  evacuated  as  far  as  possible.  The  whole  peritoneal  cavity 
was  flushed  with  sterilized  water,  carefully  dried,  drained,  and  the 
wound  sutured.  The  toilette  of  the  peritoneum  was  made  with  a 
sponge  wrung  out  of  a 1-2000  solution  of  sublimate.  The  hernial  sac 
was  excised  and  the  stump  fastened  in  the  inguinal  canal  by  the  deep 
sutures  used  in  closing  the  external  wound.  Duration  of  operation 
less  than  an  hour.  The  patient  rallied  from  the  operation,  but  suc- 
cumbed to  the  peritonitis  at  the  end  of  twenty-four  hours.  Post- 
mortem : On  removing  the  sutures  the  sac  walls  were  found  ago-lu- 

tmated  by  plastic  lymph.  Drainage  tube  surrounded  by  a thick 
layer  of  plastic  lymph,  and  coils  of  intestine  which  completely  shut 
out  the  abdominal  cavity.  Only  about  half  of  the  omentum  remained 

„ J;eP"rt  °f  mte8tme  Where  anastomosis  was  made  was  found  in  the 
po  vis  ying  against  the  concave  surface  of  the  sacrum,  surrounded  by 
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numerous  recent  adhesions.  The  new  opening  was  twelve  inches 
above  the  ileo-caecal  valve  ; adhesion  between  the  serous  surfaces, 
held  in  approximation  by  the  plates,  was  sufficiently  firm  to  prevent 
leakage  under  strong  hydrostatic  pressure.  Opening  patent. 

My  experiments  on  animals  related  in  the  paper  previously  referred 
to  have  demonstrated  that  physiological  exclusion  of  a certain  portion 
of  the  intestinal  tract  is  a less  dangerous  operation  than  excision.  The 
appearances  of  the  specimens  also  tend  to  prove  that  so  long  as  any  of 
the  contents  of  the  intestines  reach  the  excluded  portion,  the  peris- 
taltic, or  anti-peristaltic  action  in  that  part  is  effective  in  forcing  it 
back  into  the  active  current  of  the  ftecal  circulation.  If  the  excluded 
portion  again  becomes  permeable  it  resumes  its  physiological  function 
and  again  takes  an  active  part  in  the  processes  of  digestion  and 
absorption  ; if  the  obstruction  remains  permanent  it  undergoes  pro- 
gressive atrophic  changes. 

III.  Lap  aro- Enter  otomy. 

Incision  of  the  bowel  for  the  removal  of  obstruction  during  laparo- 
tomy is  indicated  when  the  obstruction  is  due  to  the  presence  of  a 
foreign  body,  a concretion,  an  enterolith,  or  a pedunculated  benign 
polypoid  tumor.  In  the  removal  of  a foreign  body,  a concretion,  or  an 
enterolith,  not  amenable  to  removal  by  submural  crushing,  or  frag- 
mentation with  a needle,  the  incision  for  extraction  should  not  be 
made  over  the  seat  of  impaction,  as  this  part  of  the  intestine  has 
undergone  changes  unfavorable  to  the  satisfactory  healing  of  the  vis- 
ceral wound.  It  is  much  better  in  such  cases  to  make  the  incision  in 
a healthy  part  of  the  intestine  an  inch  or  two  below  the  impaction, 
and  then  crush  the  foreign  body  by  instruments  introduced  through 
the  incision.  The  removal  of  a non-malignant  pedunculated  polypoid 
tumor  is  to  be  accomplished  by  making  an  incision  on  the  convex  sur- 
face of  the  bowel  large  enough  to  admit  of  dragging  the  tumor 
through  it,  after  which  the  base  of  the  pedicle  is  transfixed  by  a 
double  ligature  and  tied,  the  tumor  cut  off  and  the  wound  closed  in 
the  usual  manner. 


IY.  JEnterectomy. 

Enterectomy  is  indicated  when  the  obstruction  is  due  to  a malig- 
nant tumor  if  it  is  possible  to  remove  the  disease  completely,  also  for 
the  removal  of  benign  tumors  which  cannot  be  excised  by  enterot- 
omy,  and  in  all  cases  where  gangrene  has  been  caused  by  constriction, 
compression  or  over-distension.  Carcinomatous  stenosis  is  met  with 
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most  frequently  in  the  large  intestines,  while  the  causes  which  result 
in  gangrene  are  most  common  above  the  ileo-caecal  valve.  For  malig- 
nant disease  resection  should  be  done  if  the  entire  tumor  and  all  infec- 
ted  glands  can  be  removed  completely  and  with  safety.  Even,  if  on 
account  of  loss  of  substance  circular  enterorrhaphy  cannot  be  made  in 
such  cases,  the  continuity  of  the  intestinal  canal  can  be  restored  by 
lateral  implantation,  or  by  lateral  opposition  with  decalcified  bone 
discs.  Immediate  circular  enterorrhaphy  after  resection  for  intestinal 
obstruction  has  always  been  attended  by  a great  mortality  for  reasons 
mentioned  elsewhere.  In  a series  of  thirty-five  resections  of  the  large 
intestines  which  Weir  collected  when  symptoms  of  obstruction  indi- 
cated the  operation  the  mortality  amounted  to  one  hundred  per  cent 
Reichel*  has  also  shown  that  resection  of  the  small  intestines  for  con- 
ditions giving  rise  to  obstruction,  gave  a mortality  of  75  per  cent 
whereas  in  secondary  resection  for  an  artificial  anus  the  mortality  is  re- 
duced to  37  per  cent.,  a statement  which  is  supported  by  Makinsf 
m his  report  of  15.  deaths,  in  39  resections  for  artificial  anus.  If 
alter  the  resection  is  made,  a primary  circular  enterorrhaphy  is  not 
made,  Hahn  recommends,  so  as  to  preserve  the  advantages  of  a 
clean  wound  and  yet  to  allow  the  escape  of  feces,  that  the  intes- 
tine should  be  closed  tightly  around  a rubber  tube,  which  is  left 
projecting  some  distance  for  this  purpose.  In  the  removal  of  a tumor 
of  the  caecum  with  partial  resection  of  the  intestinal  wall  it  may  be 
advisable  to  fo  low  the  example  of  Porter, J in  restoring  the  continuity 
of  the  intestinal  canal  by  suturing.  In  his  case  a part  of  the  circumfei- 
ence  of  the  ciecum  including  a portion  of  the  ileo-cmcal  valve  ^ re- 
sected for  the  cure  of  a fecal  fistula.  The  wound  was  closed  by  sTttW 
up  a portion  of  the  ileum  from  the  seat  of  resection  and  uniting  thf 
margins  of  this  wound  with  the  resected  surface  of  the  ciecum  The 

vS  In  CaSeS  Where  the  lumina  do  not  correspond  it  is  ad 

visable  to  follow  the  suggestion  first  made  by  Wehr  in  performing  nvl 

Zeitschrift  f.  Chirurgie^  XIX,  Hrtt^Ts  DarmreSektion  1111(3  Dannnaht.  Deutsche 
f Med.  Chir.  Transactions,  vol.  lxvi. 
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resecting  the  bowel  makes  his  incisions  somewhat  obliquely  in  the 
same  direction  for  the  purpose  of  guarding  more  affectively  against 
gangrene  on  the  convex  side  of  the  bowel  after  circular  enterorrhaphy. 
In  such  extensive  resection  of  the  colon  where  the  possibility  of  circu- 
lar suturing  is  precluded  on  account  of  the  impossibility  of  approxima- 
ting the  cut  ends,  an  artificial  anus  should  never  be  established,  as  no 
subsequent  treatment  could  restore  the  continuity  of  the  intestinal 
canal.  Two  such  cases  were  recently  reported  by  Hahn.  It  is  possi- 
ble that,  in  the  future,  experimental  research  will  prove  the  practi- 
cability of  restoring  such  defects  by  a plastic  operation  consisting  of 
transplantation  of  a corresponding  portion  of  the  small  intestines 
between  the  separated  ends,  a procedure  which  would  necessitate  cir- 
cular suturing — at  three  different  points.  Until  it  has  been  shown 
that  some  such  plan  is  feasible  the  surgeon  must  content  himself  in 
establishing  an  anastomosis  between  the  proximal  and  distal  ends  by 
lateral  apposition  with  decalcified  perforated  bone  plates.  The  latter 
procedure  offers  all  the  advantages  to  be  derived  from  approximation 
and  keeping  in  uninterrupted  coaptation  a large  serous  surface  with 
immobilization  of  the  parts  it  is  intended  to  unite  during  the  process 
of  repair.  In  circumscribed  gangrene,  due  to  decubitus  and  involving 
not  more  than  one-half  of  the  circumference  of  the  bowel,  affecting  its 
lateral  or  convex  surfaces,  such  as  is  caused  by  constriction  by  a nar- 
row band,  resection  is  not  necessary.  After  the  constriction  has  been 
removed,  the  gangrenous  spot  is  turned  inward  and  is  covered  by 
suturing  the  adjacent  healthy  margins  of  the  bowel  over  it.  The 
serous  surfaces  unite  rapidly  so  that  perforation  during  the  separation 
of  the  gangrenous  part  is  prevented  by  union  of  the  serous  surfaces 
over  it.  When  a whole  loop  or  a number  of  loops  of  the  intestine  pre- 
sent evidences  of  gangrene  from  constriction  the  indications  for  resec- 
tion are  clear  as  affording  the  only  possible  chance  of  preventing 
death  from  sepsis  or  perforation.  Unfortunately  in  such  cases  septic 
peritonitis  has  usually  set  in  before  the  operation  is  performed,  and  it 
becomes  necessary  after  the  resection  has  been  made  and  the  contin- 
uity of  the  intestinal  canal  restored  by  approximation  plates  to  treat 
the  peritonitis  by  flushing  the  abdominal  cavity  with  sterilized  water 
and  disinfection  with  some  mild  antiseptic,  as  a one-third  per  cent, 
solution  of  salicylic  acid  as  advised  by  Mikulicz.  Drainage  in  such 
cases  becomes  a necessity. 
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V.  Direct  Treatment  of  Obstruction  in  Strangulation  by  a Dand 
or  Diverticulum , I lexion  or  Adhesion,  of  the  Intestines. 

The  most  favorable  cases  of  intestinal  obstruction  for  laparotomy 
are  those  where  the  obstruction  is  due  to  constriction  from  a narrow 
ligamentous  band.  The  history  of  such  cases  usually  points  to  an 
antecedent  attack  of  localized  peritonitis.  One  or  more  of  the  adhe- 
sions during  the  course  of  time  are  drawn  out  into  a band  under  which 
the  intestine  is  caught,  and  strangulation  takes  place  in  the  same 
manner  as  in  strangulated  hernia.  These  are  the  cases  of  intestinal  ob- 
struction which,  if  left  alone,  almost  without  exception  result  in  death  ; 
if  submitted  to  an  early  operation  they  are  cured  by  one  stroke  of  the 
scissors.  If  the  strangulated  loop  presents  no  evidences  of  gangrene, 
and  no  signs  of  decubitus  are  found  at  the  point  of  compression,  the 
strangulation  is  relieved  by  cutting  the  band,  and  for  the  purpose  of 
preventing  a recurrence  of  the  strangulation  from  the  same  cause  it 
is  necessary  to  trace  the  band  to  its  points  of  fixation  and  resect  it 
between  two  ligatures.  A diverticulum  of  the  small  intestines,  rem- 
nants of  the  vessels  of  the  vitelline  duct,  or  the  appendix  vermifonnis 
have  often  been  found  as  a cause  of  constriction  when  the  free  extrem 
ity  of  these  structures  had  become  adherent  to  some  fixed  point  and 
it  is  always  necessary  to  make  a close  examination  of  a constricting 
band  before  resorting  to  cutting  instruments,  as  a mistake  in  recogniz- 
ing the  true  anatomical  character  of  the  obstructing  cause  might  lead 
to  serious  results.  A narrow  appendix  may  be  tied  and  resected  the 
same  as  a ligamentous  band,  but  when  the  obstruction  is  caused  by  a 
diverticulum  greater  care  must  be  exercised  in  removing  the  cause  of 
obstruction.  Many  of  the  diverticula  which  have  been  met  with  as  a 
cause  of  obstruction  were  nearly  as  large  at  their  base  as  the  intestine 
with  which  they  were  connected,  and  in  such  instances  it  would  be 
unsafe  to  rely  upon  a ligature  at  the  resected  end  in  affecting  perma- 
nent obliteration  as  cutting  through  of  the  ligature  might  be  foLwed 
by  perforation,  and  death  from  septic  peritonitis  a few  days  after  the 
apparent  recovery  of  the  patient.  The  proximal  end  of  „ 

diverticulum  must  be  closed  with  the  same  care  and  in  the  same 
manner  as  the  ends  of  the  intestine  after  permanent  interruption  of" 
continuity  by  resection  and  restored  to  function  by  anastomos ^ P the 

obstruction  is  found  to  be  due  to  flexion  the  mechanical  Sty  must 
be  corrected  by  separating  the  adhesions,  as  the  apex  of  the 
generally  if  not  always  adherent  to  some  fixed  print  after  ^"h  " 
been  done  the  proper  shape  and  contour  of  the  bowel  ,Lm he 
and  it,  permeability  tested  by  pushing  the  contents  beyond  the  flexed 
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part  if  this  can  be  done  without  meeting  with  resistance  and  if  the 
condition  of  the  intestinal  walls  at  the  site  of  flexion  presents  no  seri- 
ous textural  changes  the  intestine  is  returned  and  the  abdominal  incis- 
ion closed.  As  the  concavity  of  the  flexion  is  usually  directed  towards 
the  mesenteric  attachment  the  vascular  disturbances  are  most  marked 
on  the  convex  surface  of  the  bowel,  and  if  gangrene  or  perforation 
has  taken  place  it  is  found  at  this  point.  In  either  of  these  events  it 
would  become  necessary  to  liberate  the  intestine  by  separating  the 
adhesions  and  then  resort  to  a “ V ” shaped  excision  on  the  convex 
side  of  the  intestine.  The  portion  to  be  excised  must  be  of  sufficient 
size  to  include  the  diseased  tissue  and  to  enable  the  surgeon  to  rectify 
the  malposition  after  suturing.  Immobilization  of  a considerable  por- 
tion of  the  intestinal  canal  by  a large  blood  clot  and  extensive  parietal 
and  visceral  adhesions  may  give  rise  to  symptoms  of  intestinal 
obstruction.  When  intra-abdominal  haemorrhage  is  followed  by  a 
complexus  of  symptoms  indicative  of  the  presence  of  intestinal 
obstruction,  the  abdomen  should  be  opened  and  the  coagulated  blood 
removed  by  sponging  and  flushing  of  the  peritoneal  cavity  with  ster- 
ilized water  and  the  recurrence  of  the  same  condition  prevented  by 
arresting  further  haemorrhage.  A form  of  visceral  adhesions  between 
coils  of  intestines  massed  into  a bunch  has  already  been  described  as  a 
cause  of  intestinal  obstruction.  If  this  condition  has  lasted  for  sev- 
eral days  and  the  adhesions  have  become  firm,  it  is  absolutely  impossi- 
ble to  unravel  the  gut  without  running  the  risk  of  inflicting  number- 
less and  perhaps  irreparable  injuries.  In  such  instances  excision  of 
the  mass,  followed  by  circular  enterorrhaphy,  or  anastomosis  between 
the  intestine  above  and  below  the  obstruction,  as  previously  described, 
present  themselves  as  the  most  appropriate  methods  of  treatment. 
Each  of  these  operations  is  applicable  to  special  cases  and  adapted  to 
meet  particular  indications.  Thus  if  any  of  the  embedded  coils  should 
present  indications  of  incipient  gangrene  resection  must  be  done.  If 
no  such  textural  changes  are  present  intestinal  anastomosis  should  be 
preferred  as  by  it  the  obstruction  is  removed  and  the  portion  tempo- 
rarily excluded,  after  subsidence  of  the  inflammation  and  absorption  of 
the  adhesions  may  again  become  permeable  and  resume  its  physiolog- 
ical function.  Circumscribed  parietal  adhesions,  as  a cause  of  intesti- 
nal obstruction,  are  most  frequently  met  with  in  the  pelvis,  and  on 
account  of  the  greater  frequency  of  pelvic  inflammation  in  the  female 
occur  more  frequently  in  women  than  men.  Pelvic  intestinal  adhe- 
sions produce  obstruction  in  two  distinctly  different  ways  : 1.  An 

adherent  intestine  becomes  flexed  or  twisted  by  the  peristaltic  action 
of  the  free  portions  and  obstruction  results  from  sudden  or  gradual 
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stenosis  of  the  lumen  of  the  bowel.  2.  A portion  of  intestine  becomes 
fixed  at  either  end  by  adhesions  and  a loop  is  caught  under  it  when 
obstruction  is  caused  in  the  same  manner  as  from  ligamentous  bands 
The  only  case  of  intestinal  obstruction  after  ovariotomy  which  oc- 
curred in  my  practice  was  produced  in  this  manner.  The  pedicle  was 
tied  and  its  surface  cauterized.  No  untoward  symptoms  until  at  the 
end  of  the  third  week,  when  symptoms  of  intestinal  obstruction  ap- 
peared suddenly  and  increased  in  intensity  in  spite  of  irrigation  of  the 
stomach  and  high  rectal  injections.  She  died  two  weeks  later  The 
post-mortem  showed  that  a loop  of  the  lower  portion  of  the  ileum  had 
become  adherent  to  the  surface  of  the  pedicle,  and  that  the  mesentery 
constituted  the  second  fixed  point ; under  this  loop,  another  loop  four 
inches  in  length  had  slipped  from  above  downwards  and  had  become 
incarcerated  m this  position.  The  intestine  below  the  obstruction 
was  perfectly  empty,  while  above  it,  it  was  enormously  dilated  and 
exceedingly  vascular  as  far  as  the  duodenum. 

Quite  a number  of  similar  cases  have  been  reported  by  different 
operators.  In  old  cases  of  pelveo-peritonitis  and  salpingitis  the  cause 
of  a subsequent  attack  of  intestinal  obstruction  is  frequently  trace 
able  to  intestinal  adhesions  and  the  formation  of  ligamentoufbf,  B 
In  the  separation  of  such  old  adhesions  the  greatest  care  i n 8- 
ercised  not  to  teat  the  bows,,  as  both  th f S and“  Tr 

eyense  of  the  parietal  than  the  visceral  tissue!  VTctsTfTf  T" 

Ter  abdom“al 

or  if  need  be  W , ^ ^ the  omentum  over  it 

plication  tL  VaS  SftS  *°  “ 3 re~  »f  «»*  com! 

here  that  rst 

come  permanently  t «e  liable  to  be- 

defects  are  be  LveTed The  nerbi  ™oera-  If  ^ger 

flaps  which  can  be  readily  mohilir  °a°  0,lt  ln  tlle  sIlaPe  of 

is  within  reach  this  should  be  utilized"'  8UtUre'5'  When  tbe  omentnm 
‘be  last  year  I made  a numblTf  “ ““  defeCt 

monstrate  that  when  a nice  r ej?enments  on  animals  which  de- 
inches  square  is  TnovT aT  tT"? ” * four 

«y»,  permanent  adhesions  form  bTT'  T T™  °f  the  aboTe 
the  organ  that  comes  in  ^ “* 

7 Another  series  of  experi- 
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ments  which  it  would  be  too  tedious  to  describe  in  full  were  made  to 
show  that  peritoneal  defects  which  cannot  be  restored  by  suturing  or 
covering  with  the  omentum  can  be  treated  successfully  by  transplanta- 
tion of  an  omental  or  peritoneal  graft.  In  some  of  the  experiments 
I removed  from  each  side  of  the  abdominal  wall  at  corresponding 
points  a piece  of  peritoneum  four  inches  square  and  transplanted  the 
pieces  to  opposite  points  and  sutured  them  to  the  margins  of  the 
wound  with  cat-gut.  All  of  these  experiments  proved  successful. 
Omental  grafts  answered  the  same  purpose,  and  in  only  one  instance 
did  the  graft  fail  to  unite  throughout,  and  here  one  of  its  margins 
projected  into  the  median  abdominal  incision  which  did  not  unite  by 
primary  union.  Infection  of  this  margin  led  to  gangrene  of  the 
graft  and  septic  peritonitis. 

VI.  Toilette  of  Peritoneal  Cavity. 

If  everything  that  has  come  into  contact  with  the  abdominal  cavity 
during  a laparotomy  for  intestinal  obstruction  has  been  rendered 
aseptic  by  the  most  scrupulous  antiseptic  precautions  and  the  local 
conditions  found  have  caused  no  infection  and  no  soiling  of  the  peri- 
toneal cavity  with  intestinal  contents  has  taken  place  during  the  oper- 
ation, the  abdominal  cavity  is  aseptic  after  the  operation  and  can  be 
closed  after  the  removal  by  gentle  sponging  of  any  blood  that  may 
have  collected.  Unnecessary  exposure  of  the  intestines  should  always 
be  most  carefully  guarded  against  by  compresses  around  the  incision 
during  intra-abdominal  exploration,  and  by  keeping  the  intestines 
constantly  covered  by  warm  compresses  as  long  as  they  are  outside 
the  peritoneal  cavity  for  the  purpose  of  preventing  infection  by  float- 
ing microbes  and  to  guard  against  loss  of  heat  during  the  operation. 
The  case  is,  however,  entirely  different  when  the  parts  concerned  in 
the  obstruction  have  caused  intra-peritoneal  sepsis  at  the  time  the 
operation  is  undertaken,  or  when,  during  its  performance  in  spite  of 
all  care  to  prevent  it,  the  peritoneal  cavity  has  become  contaminated 
by  f fecal  extravasation.  Under  these  circumstances  the  peritoneal 
cavity  should  be  flushed  with  gallons  of  sterilized  warm  water  in 
which  one-third  per  cent,  of  salicylic  acid  has  been  dissolved.  The 
end  of  the  glass  tube  or  rubber  tubing  of  the  fountain  syringe  should 
be  held  in  different  parts  of  the  abdominal  cavity,  especially  in  the 
deepest  portion  of  the  pelvis  and  the  lumbar  regions  so  as  to  direct 
the  current  of  the  antiseptic  solution  out  of  and  not  mt0  “jj 
peritoneal  cavity.  After  the  abdominal  cavity  has  been  cleansed  by 
flushing  it  is  dried  by  sponges  wrung  out  of  a 1-5000  solution  o 
sublimate.  In  such  cases  drainage  should  never  be  omitted. 
closure  of  the  external  incision  when  intra-abdommal  pressure  is  ex- 
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cessiye  is  greatly  facilitated  by  covering  the  intestines  with  a napkin 
or  thin  compress  of  gauze  which  is  tucked  underneath  the  margins  of 
the  wound  all  around.  The  sutures  should  be  all  introduced 'before 
any  of  them  are  tied.  When  the  sutures  are  all  in  place  they  are 
tied  from  above  downwards.  If  tension  is  considerable  it'is  necessary 
to  add  two  or  more  button  sutures,  which  are  only  passed  down  to 

but  not  through,  the  peritoneum,  and  are  removed  as  soon  as  the 
tympanites  disappear. 


VII.  After  Treatment. 

Uniform  equable  support  of  the  abdomen  by  strapping  and  bandages 
Orel  the  antiseptic  absorbent  dressing  furnishes  efficient  support  to  the 
distended  abdominal  walls  and  the  paretic  intestines,  and  is  not  only 
grateful  to  the  patient  but  is  an  important  aid  in  relieving  the  dis- 
tress due  to  distension  and  peristalsis.  I have  insisted  that  in  all  opera- 
tions for  intestinal  obstruction  efforts  should  be  made  to  empty  the 
bowel  not  only  at  the  seat  of  obstruction,  but  as  far  as  it  can  be  done  as 
such  mimed, ate  evacuation  constitutes  one  of  the  elements  of  success 

A ®ret  fm,*h  states  di8ti-c%  ‘tat  “ No  case  of  operation  for  im 
f , obstruction  ,s  properly  concluded  until  the  distended  bowels 
are  reheved  of  their  contents.”  One  of  the  most  favorable  symptoms 

L t on  of  theSbo  T T f°r  “teSt!nal  °b8trDotio“  * a spontaneous 
action  of  the  bowels,  as  it  not  only  proves  the  permeability  of  the  in 

fcd%t^:\alSOa“eTid,en°ethat  »af  b“n 

...  ‘ p+Th  retentlon  of  fecal  material  in  the  distended  paretic  in 

tents  must  be  a A the  stagnant  intestinal  con- 

the  migrlon  “ °f  at  the  same  time 

‘Wte®  life  H th,°Ugh  «»"*> 

the  prevention  of 

follow  his  examnle  in  tb*  peiatl0ns-  Would  it  not  be  rational  to 
obstruction?  I have  repeatedl  IGatmeJlt  °Perations  for  intestinal 
intestine  above  the  seat  of  ofet  T * theil°bservation  that  the  paretic 
to  mechanical  -rely 

same  effect  would  be  produced  bv  the ^ ^ t0  COncIude  that  the 
cathartic.  Dangerous  as  the  r drmmstration  of  a brisk  saline 

fore  the  obstruction  is  removed  so  iTT'^T  neCGSSarily  must  b*  be- 
•Ployment  be  after  the  continuity  ^ their  Judicious  em- 

restored  by  operative  treatment  f * Canal  has  been 
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IV.  Anatomico-Pathological  Forms  of  Obstruction. 


1.  Enter o-lithiasis. 


a.  Biliary  calculi . — The  term  intestinal  obstruction  in  the  strict 
sense  of  the  word  is  applied  most  appropriately  to  that  form  of  ob- 
struction where  the  lumen  of  the  bowel  is  occupied  and  completely 
closed  by  a foreign  body  or  an  enterolith.  A foreign  body  introduced 
into  a healthy  bowel,  even  if  it  completely  fills  its  lumen,  does  not  nec- 
essarily produce  intestinal  obstruction,  as  the  healthy  intestine  is  capa- 
ble of  dilatation  to  a sufficient  extent  to  furnish  an  outlet  to  fluid 
intestinal  contents  between  the  wall  of  the  bowel  and  the  foreign 
body.  The  following  experiments  were  made  for  the  purpose  of 
studying  the  effect  of  the  presence  of  a foreign  body  of  sufficient  size 
to  interfere  with  the  passage  of  intestinal  contents,  and  also  with  a 
view  of  ascertaining  if  the  exclusion  of  peristaltic  action  of  a certain 
segment  of  the  intestine  could  produce  intestinal  obstruction.  The 
operations  were  performed  under  strict  antiseptic  precautions,  and  the 
abdominal  incision  was  always  made  through  the  linea  alba.  The  ani- 
mals were  fed  on  the  coarsest  kind  of  food,  and  as  a rule  their  appe- 
tites were  not  impaired  by  the  operation. 

Experiment  No.  1.— Dog,  weight  34  lbs.  The  ileum  was  drawn  for- 
ward into  the  abdominal  wound,  and  an  incision  made  about  an  inch 
in  length  on  the  convex  surface  about  twelve  inches  above  the  ileo- 
cecal valve,  and  through  this  opening  a stiff  rubber  tube  four  inches 
in  length,  and  three-quarters  of  an  inch  in  diameter,  was  inserted  in  a 
downward  direction.  The  rubber  tube  distended  the  bowel  so  thor- 
oughly as  to  produce  a limited  longitudinal  rupture  of  the  peritoneal 
coat.  The  tube  was  pushed  forward  as  far  as  the  ileo-csecal  valve, 
when  the  intestinal  wound  and  the  peritoneal  rent  were  sutured.  The 
visceral  wound  was  covered  with  an  omental  graft  which  was  of  suffi- 
cient length  to  embrace  the  entire  circumference  of  the  intestine,  and 
was  fixed  in  its  place  by  two  catgut  sutures,  which  were  passed| 
through  the  mesentery  and  both  ends  of  the  graft.  The  intestine  was 
now  thoroughly  cleansed,  dried,  and  returned,  and  the  abdominal 
wound  closed.  The  tube  was  passed  per  rectum  in  sixty  hours.  No 
svmptoms  of  obstruction  were  observed  during  this  time,  and  the  ani- 
mal remained  in  perfect  health  until  killed  twenty  days  after  the  oper- 
ation The  intestinal  wound  was  recognizable  upon  the  external  suiv  I 
face  of  the  bowel  by  a ridge,  which  consisted  plainly  of  a portion  o 
the  omental  flap,  the  remaining  portion  had  evidently  disappeared  by 
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absorption,  at  least  it  had  become  invisible  to  the  naked  eye.  The 
interior  surface  of  the  bowel  along  which  the  rubber  tube  had  to  pass 
on  its  way  out  of  the  body  presented  nothing  abnormal. 

Experiment  No.  2. — Dog,  weight  24  lbs.  In  this  instance  the  incis- 
ion in  the  bowel  was  made  eighteen  inches  above  the  ileo-caecal  region, 
and  instead  of  a rubber  tube  a glass  tube  three  and  three-quarters  of 
an  inch  in  length,  and  half  an  inch  in  diameter,  was  introduced,  and 
pushed  along  the  bowel  until  its  distal  end  was  within  six  inches  of 
the  ileo-caecal  valve.  Omental  graft  over  the  visceral  wound.  No 
symptoms.  Tube  passed  in  sixty-eight  hours.  Dog  killed  fifty-seven 
days  after  operation.  Intestinal  canal  throughout  healthy.  Omental 
graft  had  disappeared  completely. 

Experiment  No.  3.— Dog,  weight  62  lbs.  Incision  of  bowel  twelve 
inches  above  ileo-caecal  region,  and  of  sufficient  size  to  permit  the 
insertion  of  a glass  tube  five-eighths  of  an  inch  in  diameter,  and  six 
inches  in  length,  which  was  pushed  in  a downward  direction  to  within 
an  inch  of  the  ileo-caecal  valve.  The  tube  filled  the  lumen  of  the  gut 
completely,  but  produced  no  tension  in  the  walls.  No  symptoms. 
One  month  later  the  abdomen  was  again  opened,  and  the  tube  was 
found  in  the  descending  colon.  The  abdomen  was  closed,  and  the 
tube  was  passed  per  rectum  four  days  later. 

In  these  experiments  hollow  tubes  were  used,  and  it  might  be  claimed 
that  intestinal  obstruction  was  not  produced  because  the  fluid  intesti- 
nal contents  could  pass  through  the  lumen  of  the  tube.  The  effect  of 
the  peristaltic  action  of  the  bowel  in  that  portion  occupied  by  the 
tube  was  certainly  eliminated  as  far  as  the  fecal  circulation  is  con- 
cerned, and  yet  no  symptoms  of  obstruction  during  life  were  observed, 
and  the  post-mortem  appearances  indicated  that  no  obstruction  had 
existed  during  life.  It  is  certainly  surprising  that  the  peristaltic  action 
o the  intestine  should  be  able  to  force  a rigid  tube  of  such  length  and 

dimensions  as  were  used  in  the  last  two  experiments  through  the  ileo- 
caecal  valve  into  the  colon. 


In  the  following  experiments  the  foreign  body  which  was  intro- 
duced was  of  such  a structure  that  in  case  it  filled  the  entire  lumen  of 
e bowel  it  would  of  necessity  produce  intestinal  obstruction,  unless 
_ pace  for  the  passage  of  intestinal  contents  would  be  created  between 
i foreign  body  and  the  intestinal  wall  by  dilatation  of  the  bowel 
xperiment  No  4.-Dog,  weight  34  lbs.  Intestine  was  incised  at 

em  L : th6  “T"  tte  barrel  of  a glas 

LTeSd  wTfr  7 ^ “ diameter  was 

neve  l i the  C 08ed  end  m a downward  direction.  The  animal 
ever  showed  any  untoward  symptoms,  and  as  the  syringe  was  not 
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found  in  the  faecal  discharges  the  animal  was  killed  six  weeks  later, 
when  it  was  ascertained  that  it  must  have  passed  at  some  previous 
time  through  the  normal  outlet,  as  it  could  not  be  found,  and  the  in- 
testine presented  throughout  a normal  appearance. 

Experiment  No.  5. — Dog,  weight  60  lbs.  In  this  experiment  the 
incision  in  the  bowel  was  made  thirty  inches  above  the  ileo-caecal  valve, 
and  through  it  was  inserted  with  considerable  force  a glass  female 
syringe  6£  inches  long  and  three-quarters  of  an  inch  in  diameter  with 
a metal  cap,  which  considerably  increased  its  diameter  at  this  point. 
The  piston  of  the  syringe  projected  one  inch  and  a half  from  the  cap. 
The  perforated  end  of  the  syringe  was  directed  downwards.  Visceral 
wound  protected  with  a circular  omental  graft.  For  the  first  few 
weeks  the  animal  appeared  to  be  in  a good  condition,  and  the  faecal 
discharges  were  normal.  Later  the  apetite  became  impaired  and  the  last 
few  days  obstinate  constipation  appeared.  The  dog  was  killed  forty 
days  after  the  insertion  of  the  foreign  body.  At  this  time  the  syringe 
could  be  plainly  felt  through  the  abdominal  wall.  The  syringe  was 
found  in  the  ascending  colon,  having  passed  through  the  ileo-caecal 
valve.  The  ileo-caecal  region  was  distended,  and  the  bowel  at  this 
point  partially  obstructed  by  a mass  of  straw,  hair,  fragments  of  bone, 
etc.,  for  a distance  of  about  ten  inches.  Above  this  point  the  bowel 
was  considerably  dilated  and  contained  liquid  faecal  matter.  Several 
ulcerations  were  found  in  the  portion  of  ileum  traversed  by  the  syringe. 
The  lowest  ulcer  was  about  an  inch  and  a half  in  length,  and  half  an 
inch  wide,  reaching  as  far  as  the  ileo-caecal  valve  and  apparently  of  re- 
cent date.  The  next  ulcer,  about  one  inch  longer,  but  of  the  same 
width,  was  found  six  inches  higher  up.  This  ulcer  presented  a granu- 
lating surface  and  beginning  cicatrization.  The  third  point  of  ulcera- 
tion was  twelve  inches  above  the  ileo-caecal  valve,  in  an  advanced  stage 
of  cicatrization.  These  ulcers  were  evidently  of  a traumatic  origin  and 
were  undoubtedly  caused  by  friction  of  the  intestinal  wall  against 
the  projecting  point  of  the  piston  in  the  attempts  of  the  bowel  to  pro- 
pel the  foreign  body  by  increased  peristaltic  action.  In  this  case  the 
intestinal  obstruction  commenced  with  the  accumulation  of  solid  mate- 
rial on  the  proximal  side  of  the  syringe,  being  in  reality  not  caused 
by  the  foreign  body,  but  by  the  coprostasis.  Had  this  latter  condition 
not  developed  the  foreign  body  would  undoubtedly  have  been  expelled 
' spontaneously  as  in  the  former  experiments.  These  experiments  fur- 
nish positive  proof  that  a foreign  body  of  sufficient  size  to  fill  the 
entire  lumen  of  a healthy  intestine  above  the  ileo-caecal  valve  causes 
no  obstruction,  and  that  when  obstruction  takes  place  in  such  instances 
it  is  caused  by  tissue  changes  in  the  intestinal  wall  arising  from  pro- 
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longed  contact  with  the  foreign  body.  In  reference  to  these  points 
we  shall  consider  the  subject  of  entero-lithiasis  as  a cause  of  intesti- 
nal obstruction.  Entero-lithiasis  in  man  is  due  in  the  great  majority 
of  cases  to  the  impaction  of  a gall-stone  or  the  formation  of  an  entero- 
lith in  the  lumen  of  the  bowel  the  nucleus  of  which  is  a gall-stone.  It 
has  been  a disputed  question  in  what  way  a gall-stone  of  sufficient  size 
to  give  rise  to  obstruction  could  enter  the  intestinal  canal.  Rokitan- 
sky asserted  that  a calculus  the  size  of  a hen’s  egg  may  pass  through 
the  bile-ducts.  It  is  now  generally  believed  that,  as  a rule,  at  least, 
such  large  concretions  can  only  escape  from  the  gall-bladder  by  ulcer- 
ation through  its  walls,  or  that  a gall-stone  of  smaller  size  after  it  has 
passed  through  the  bile-ducts  subsequently  becomes  larger  by  the 
formation  of  concentric  concretions  during  its  retention  in  the  intesti- 
nal canal.  In  reference  to  the  frequency  of  this  form  of  obstruction 
Leichtenstern  has  found  that  in  1541  cases  of  intestinal  obstruction 
with  different  causes  tabulated  by  himself,  in  41  it  was  produced  by 
gall-stones. 

Wising*  collected  fifty-one  cases  of  intestinal  obstruction  caused  by 
the  presence  of  a biliary  calculus,  with  the  result  that  in  only  24  of  them 
could  the  anatomical  condition  of  the  gall-bladder  be  ascertained.  In 
18  of  these  the  post-mortem  appearances  showed  that  the  calculus  had 


entered  the  intestine  from  the  gall-bladder  by  a process  of  ulceration, 
and  only  in  three  cases  it  appeared  as  though  the  calculus  had  passed' 
through  the  common  bile-duct.  In  33  cases  the  place  of  obstruction 
was  12  times  the  jejunum,  and  21  times  the  ileum.  In  the  21  cases 
where  the  calculus  was  impacted  in  the  ileum  the  seat  of  obstruction 
in  two  was  in  the  middle,  in  6 in  the  upper  half,  and  in  12  in  the 
lower  half  of  this  portion  of  intestine.  Icterus  was  observed  only  in 
8 of  the  51  cases.  The  prognosis  is  always  very  grave,  as  of  the  51 
cases  38  died.  In  25  fatal  cases,  death  occurred  14  times  between 
the  sixth  and  the  eighth  day,  while  in  isolated  cases  it  did  not  occur 
unM  from  the  ninth  to  the  twenty-eighth  day,  and  one  patient  died 
alter  two  months  from  perforative  peritonitis.  Taking  all  cases  of  ob- 
struction from  gall-stones  together,  we  can  say  that  the  seat  of  obstruc- 
tion is  located  in  the  lower  portion  of  the  ileum  in  50  per  cent,  of  the 
cfS‘  rhe.  uPPer  Part  of  the  jejunum  is  the  next  most  frequent  site 

0 o str notion,  and  in  a few  the  gall-stone  becomes  impacted  in  the 

at  thf  site  where  has  ulcerated  through  the  walls  of  the 
^-bladder  and  intestine.  In  32  cases  collected  by  Leiolitenstern, 
ga  -stone  occupied  the  duodenum  and  jejunum  in  10  eases,  middle 

01  ileum  in  5 cases,  lower  part  of  ileum  in  17  cases.  Treves  is  of  the 


* Ueber  Gallenstein  ileus.  Nord  Med.  Archiv.,  B.  XVII,  No.  18 
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opinion  that  gall-stones  causing  intestinal  obstruction  ulcerate  directly 
into  the  intestine.  He  had  collected  48  cases  of  obstruction  due  to 
gall-stones.  In  the  majority  of  cases  direct  evidence  of  ulceration 
between  the  gall-bladder  and  duodenum  was  to  be  obtained.  The  gall- 
bladder was  entirely  disorganized  in  a case  in  which  the  gall-stone 
was  supposed  to  have  traversed  the  biliary  ducts.  When  impaction 
takes  place  high  up  in  the  intestinal  tube  tympanites  may  be  entirely 
wanting  and  the  symptoms  point  rather  to  the  existence  of  pyloric 
stenosis  than  intestinal  obstruction.  The  higher  the  location  of  the 
impaction  the  greater  the  probability  that  the  calculus  attained  its  size 
within  the  biliary  passages,  and  that  it  entered  the  intestine  by  a pro- 
cess of  ulceration.  In  some  cases  the  communication  between  the  gall- 
bladder and  the  duodenum  remained  at  the  time  of  death,  showing 
that  perforation  had  only  recently  taken  place.  Wising  has  reported 
such  a case.  The  patient  was  a woman,  70  years  of  age,  who  had 
never  suffered  from  biliary  colic  or  jaundice.  The  attack  of  intestinal 
obstruction  was  acute,  faecal  vomiting  being  an  early  symptom,  slight 
icterus  and  little  tympanites,  death  on  the  fifth  day.  At  the  necropsy 
a biliary  calculus  7 ctm.  in  length  and  10  ctm.  in  circumference  was 
found  firmly  impacted  in  the  ileum.  The  intestine  on  the  proximal 
side  was  found  greatly  distended  and  of  a color  suggesting  incipient 
gangrene,  while  the  bowel  below  the  obstruction  was  pale  and  con- 
tracted. Gall-bladder  ulcerated  and  contracted  by  cicatricial  tissue 
communicating  with  the  duodenum  by  a perforation  above  the  com- 
mon bile-duct.  A smaller  communication  was  also  found  between  the 
gall-bladder  and  the  transverse  colon.  Shattock*  mentions  a case 
under  the  care  of  Ur.  Bristowe,  in  which  the  remains  of  the  gall-blad- 
der, which  was  very  small,  communicated  directly  with  the  intestine. 

In  some  cases  the  pathological  conditions  within  and  around  the  gall- 
badder  show  evidences  which  go  to  prove  that  perforation  had  taken 
place  long  before  the  development  of  the  intestinal  obstruction.  In 
such  cases  the  gall-stone  must  have  occupied  the  intestinal  canal  for  a 
vax'iable  period  of  time  without  having  given  rise  to  obstruction,  the 
intestinal  contents  passing  between  it  and  the  intestinal  wall  in  the 
same  manner  as  in  the  experiments  detailed  above.  In  some  cases  the 
gall-stone  becomes  encysted  and  symptoms  of  obstruction  are  not  pro- 
duced until  the  size  of  the  stone  has  increased  by  the  addition  of  con- 
centric layers  of  concretion.  Harleyf  reported  a case  where  a gall- 
stone became  encysted  in  the  duodenum.  Woodbury!  reports  a case 

* British  Medical  Journal,  March  19,  1887. 

f Path.  Soc.  Transactions,  London.  Yol.  viii. 

X Amer.  Jour.  Med.  Sciences,  January,  1880. 
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that  came  under  the  observation  of  Dr.  T.  Ii.  Andrews,  of  a woman 
60  years  of  age,  who  was  suddenly  attacked  with  symptoms  of  acute 
intestinal  obstruction  without  having  previously  suffered  from  any  dis- 
order of  the  biliary  passages.  She  died  on  the  seventh  day.  A con- 
cretion the  size  of  an  English  walnut  was  found  firmly  impacted  in 
the  upper  portion  of  the  jejunum.  Upon  section  the  concretion  was 
seen  to  consist  of  a brown,  friable,  cortical  substance,  enveloping  a 
dense,  white  crystalline  body  as  large  as  a cherry,  which  was  evidently 
cholesterine.  It  appears  that  in  this  case  a small  gall-stone  which  had 
passed  through  the  bile-ducts  without  producing  symptoms,  was  in 
some  way  retained  high  up  in  the  intestine,  and  served  as  a nucleus 

foi  the  formation  of  an  enterolith  of  sufficient  size  to  give  rise  to  intes- 
tinal obstruction. 


Barlow*  reports  the  case  of  a woman  57  years  of  age  who  had  symp- 
toms of  gall-stones  for  a year.  She  suddenly  developed  an  acute  intes- 
tinal obstruction  from  which  she  died.  About  the  center  of  the  ileum 
there  was  found  a biliary  calculus  of  the  size  of  a walnut  partially  sac- 
culated. In  some  rare  cases  the  obstruction  is  caused  by  the  retention 
of  numerous  calculi  in  a circumscribed  portion  of  the  bowel  Met- 
ca  fef  presented  to  the  New  York  Pathological  Society  a specimen 
taken  from  a man  54  years  of  age,  where  the  duodenum  was  occupied 
y numerous  gall-stones  in  such  a way  as  to  give  rise  to  complete 

l°n'o  Au?lcvlus  may  a“ain  great  size  before  >'  becomes 
impacted.  Sunth*  observed  a case  of  acute  intestinal  obstruction 

which  proved  fatal  on  the  fifth  day,  where  the  post-mortem  revealed 

the  cause  to  be  a biliary  calculus  measuring  tj  by  H inches  in 

emcum  erence,  which  was  found  impacted  inVjejifnum  3otnZ 

womlu  as  Pyl°nc  onfi°e  °f  th<*  ^mach.  Clark§  relates  the  case  of  a 
omau  years  of  age  who  died  of  acute  intestinal  obstruction  where 

*1°  argf  gaI1-S‘°neS  fo«"d  impacted  immediately  above  the  il»! 
cseal  valve,  each  of  which  was  one  inch  in  length  and  four  inches! 
circumference,  and  together  weighed  U ounces.  The  stone 

^TperfltLd^hf”6  “do.oIorin8  materiaI  of  bile.  The  interne 
as  pertorated  at  the  seat  of  impaction  and  a number  of  small  call 

sizp  anri  + ’ bufc  ttie  g^-bladder  appeared  to  be  normal  in 

"0t  “ » duodenum  ; pound Thud 
ever  existed.  Eight  months  previous  to  the  last  illness  she  had  a 

* Guy’s  Hospital  Reports,  1884 

1 wT?*'0”  f6W  Y°rk  P<»-bologioal  Society,  vol.  it,  pp  2 3 
t P«lholog,c,l  Society’s  Transactions.  tendon  1854.  ' 

case  of  large  biliary  concretion  in  the  ilenm.  MediecCbirurg.  T,.ns„  yoI.  Iv„  p.  L 
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similar  attack  of  obstruction  and  at  that  time  a firm  tumor  could  be 
felt  in  the  right  hypochondriac  region.  This  and  the  next  case  illus- 
trate that  the  great  danger  of  impaction  of  a gall-stone  consists  of  text- 
ural changes  of  the  intestine  at  the  site  of  impaction.  Meymott’s* 
patient  was  a woman  47  years  old,  who  died  after  a short  illness,  dur- 
ing which  symptoms  of  intestinal  obstruction  were  well  marked.  At 
the  necropsy  a gall-stone  composed  of  cholesterine,  and  weighing  400 
grains  was  found  impacted  in  the  ileum  four  inches  above  the  ileo- 
caecal  valve.  At  the  seat  of  impaction  circumscribed  gangrene  and 
perforation  had  taken  place. 

Fagge,f  in  his  excellent  paper  “ On  Intestinal  Obstruction,”  gives 
an  account  of  a case  which  he  examined,  where  in  a woman  69  years 
of  age  who  had  died  with  symptoms  of  intestinal  obstruction,  a gall- 
stone measuring  4-£  inches  in  its  largest  circumference  and  inches 
in  its  smallest,  was  found  impacted  in  the  jejunum  30  inches  below  the 
pyloric  orifice  of  the  stomach.  The  stone  had  passed  from  the  gall- 
bladder into  the  duodenum  through  a perforation,  firm  adhesions  hav- 
ing prevented  its  escape  into  the  peritoneal  cavity.  In  two  other 
cases  to  which  the  same  author  refers  the  patients  suffered  from  intes- 
tinal obstruction,  and  recovery  followed  after  the  evacuation  of  gall- 
stones of  immense  size.  In  cases  terminating  by  spontaneous  recovery 
he  believes  that  perforation  takes  place  into  the  colon.  That  the 
danger  is  not  always  passed  when  a large  biliary  calculus  enters  the 
colon  directly  through  a perforation  of  the  gall-bladder  is  well  illus- 
trated by  a case  reported  by  Bourdon, J where  the  calculus  became 
lodged  in  the  sigmoid  flexure,  where  it  produced  an  inflammation 
which  proved  fatal.  In  a number  of  cases  recovery  took  place  by  dis- 
charge of  the  calculus  per  viam  naturalis  even  after  the  symptoms  had 
pointed  to  complete  obstruction.  The  largest  stone  which  has  been 
successfully  passed  was  3^  inches  in.  circumference.  Pye-Smith§  nar- 
rates a case  which  would  tend  to  show  that  in  cases  of  intestinal 
obstruction  due  to  the  presence  of  a biliary  calculus  a spontaneous 
cure  is  possible  even  after  the  symptoms  have  continued  for  a number 
of  days.  The  patient  was  a female  78  years  of  age  who  had  never 
suffered  from  jaundice,  and  gave  no  history  of  biliary  colic.  She  had 
always  been  very  constipated  ; obstruction  finally  ensued  ; and  after 
some  temporary  relief  became  complete.  By  external  palpation  no 

* Impaction  of  a large  Gall-stone  in  the  Ileum.  The  Lancet,  April  1812. 

f On  Intestinal  Obstruction.  Guy’s  Hospital  Reports,  vol.  xiv. 

% Calcul  biliare  d’un  volume  considerable,  tombe  dans  le  tube  digestif  a travers  les 
parois  perforee  de  la  vesicule  et  du  colon  transverse.  Gaz.  des  Hbpitaui, 
No.  72,  1859. 

§ British  Medical  Journal,  March  19,  1887. 
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tumor  could  be  telt.  On  rectal  examination,  however,  the  finger  could 
just  reach  a smooth,  hard,  moveable  tumor,  and  it  seemed  probable 
that  there  was  malignant  disease  of  the  colon.  After  thirteen  days 
complete  obstruction,  however,  the  large  gall-stone  exhibited  was 
passed,  and  the  patient  recovered  quickly,  and  has  subsequently 
remained  free  from  the  trouble. 


Treatment. 

Foieign  bodies  when  impacted  in  the  intestine  set  up  inflammation, 
and  this  may  go  on  to  gangrene  and  perforation,  and  so  it  can  be  ex- 
plained how  cathartics  under  such  circumstances  are  more  likely  to 
do  harm  than  good.  If  impaction  has  taken  place  near  the  ileo-ctecal 
valve  or  in  the  colon,  large  injections  and  massage  may  be  tried,  pro- 
vided symptoms  of  severe  inflammation  or  gangrene  at  the  site  of  im- 
paction are  absent.  In  the  great  majority  of  cases,  however,  the  local 
lesions  at  the  site  of  impaction  are  of  such  a nature  at  the  time  surgi- 
cal aid  is  summoned  that  nothing  short  of  a laparotomy  will  promise  any 
hope  of  success.  It  will  be  well  for  the  surgeon  not  to  place  too  much 
importance  upon  the  presence  of  tympanitic  distension  of  the  abdomen 
in  these  cases  as  an  indication  for  the  necessity  of  an  abdominal  section 
as  this  sign  may  be  entirely  absent  if  the  impaction  is  located  high  up 
m the  intestinal  tract,  and  if  the  impaction  is  in  the  lower  part  of  the 
ileum  or  colon  an  operation  should  not  be  postponed  until  such  dis- 
tension has  taken  place.  After  the  abdomen  has  been  opened  in  the 
median  line,  and  the  seat  of  obstruction  determined,  the  course  to  be 
pursued  will  depend  upon  the  pathological  conditions  at  the  seat  of 
impaction.  As  the  mucous  membrane  in  contact  with  the  foreign 
o y is  always  first  to  suffer  in  consequence  of  the  impaction,  punc- 
ure  and  incision  should  be  avoided  at  this  point.  As  the  cases  must 
few  where  such  a stone,  even  soon  after  impaction  has  taken  place 

ahe  into  the  colon,  submural  crushing  of  the  stone  should  be  prac- 
tised  where  attempts  at  distant  displacement  have  failed,  and  where 

LTth  r inte8‘inaI  Wa“  “ SU°h  ‘hat  fe“  ”“d  * fr- 
amed that  gangrene  or  perforation  will  take  place.  The  stone  should 

uTwtrd  at  t r of  impacti°"’ b'" ^ be 

breaking^  ur, T I™1™’  ^ then  remo™1  if  Possibk  bT 

Etld  bv  Tl.of  P**™'6’  “ tbi8  faiI’  tbe  ««- 

«1  l and  aSlkinn  flTT  7 1 ”eedle  0bli<1U<,ly  tbr0"Sb  the  “‘estinfl 
cl  attacking  the  calculus  m this  manner  may  be  tried  A stnnt 

steel  needle,  such  as  is  used  for  electrolysis  is  best  adapted  ft  tWs 

*The  Lancet,  December  10,  1887. 


108  SURGICAL  TREATMENT  OF  INTESTINAL  OBSTRUCTION. 

purpose.  The  needle  should  always  be  introduced  obliquely  through 
the  intestinal  wall  an  inch  or  two  below  the  impaction  in  order  to* 
secure  healthy  tissue  for  the  seat  of  puncture.  After  the  stone  has 
been  crushed  and  the  debris  within  the  gut  has  been  pushed  into  a 
healthy  segment  of  bowel  below,  the  puncture  in  the  serous  coat 
should  be  closed  by  drawing  the  peritoneum  over  it  with  a fine  super- 
ficial suture  for  the  purpose  of  guarding  against  leakage.  When 
efforts  at  submural  crushing  or  fraeturing  of  the  enterolith  have  failed 
and  it  is  deemed  necessary  to  excise  it,  it  is  also  advisable  to  push  the 
foreign  body  within  the  gut  in  an  upward  or  downward  direction 
sufficiently  far  to  bring  it  to  a perfectly  healthy  portion  of  the  intes- 
tine, as  the  healing  process  of  the  visceral  wound  made  for  ixs  extrac- 
tion would  proceed  more  satisfactorily  here,  than  where  the  tunics  of 
the  intestine  had  undergone  pathological  changes  in  consequence  of 
the  impaction.  If  the  stone  cannot  be  displaced  and  the  incision  must 
be  made  through  an  inflamed  intestinal  wall,  a graft  of  omentum 
should  be  placed  around  the  intestine  after  suturing  the  visceral 
wound  so  as  to  cover  the  wound,  and  its  ends  fastened  together  by 
two  sutures  passed  through  the  mesenteric  attachment.  Such  a pro- 
cedure will  place  the  visceral  wound  in  the  very  best  condition  for 
healing  and  will  furnish  an  additional  safeguard  against  subsequent 
perforation.  If  the  intestine  at  the  site  of  impaction  shows  evidences 
of  gangrene,  or,  if  perforation  has  already  taken  place  no  efforts  should 
be  made  to  extract  the  stone,  as  under  such  circumstances  the  surgeon 
is  compelled  to  resect  that  portion  of  intestine  in  which  the  stone  is 
imprisoned.  As  patients  presenting  such  conditions  are  always  more 
or  less  collapsed  it  becomes  of  the  greatest  importance  to  finish  the 
operation  as  rapidly  as  possible,  consequently  after  the  resection  has 
been  made  in  the  usual  manner  the  continuity  of  the  intestinal  canal 
should  be  restored  by  an  operative  procedure  which  can  be  executed 
without  unnecessary  loss  of  time.  As  the  bowel  above  the  seat  of  ob- 
struction is  always  found  greatly  dilated,  circular  enterorrhaphy  for 
this  reason  alone  would  be  a difficult  if  not  an  impracticable  task,  hence 
both  ends  of  the  intestine  should  be  invaginated  to  the  extent  of  an 
inch  and  the  invagination  maintained  by  three  or  four  superficial 
stitches  of  the  continued  suture,  and  the  continuity  of  the  intestinal 
canal  restored  by  making  an  incision  an  inch  in  length  in  each  closed 
end  of  the  bowel  on  the  convex  surface  about  two  inches  from  the 
sutured  extremity  and  lateral  apposition  of  the  wounds  secured  by 
decalcified  perforated  bone  plates.  This  method  should  always  be 
preferred  to  circular  enterorrhaphy  in  uniting  the  bowel  after  resec- 
tion under  such  circumstances  as  the  extensive  and  secure  coaptation 
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of  serous  surfaces  greatly  enhances  the  chances  of  early  union  be- 
tween the  coaptated  bowels,  and  at  the  same  time  establishes  a com- 
municating opening  equally  serviceable  as  after  circular  suturing. 

b.  Intestinal  Concretions. — We  have  already  seen  that  a small  gall- 
stone when  retained  for  a sufficient  length  of  time  in  the  intestinal 
canal  may  become  the  nucleus  for  an  intestinal  concretion,  which  by 
the  addition  of  concentric  layers  gradually  increases  in  size  until  it  fills 
the  lumen  of  the  bowel  and  after  its  impaction  gives  rise  to  intestinal 
obstruction.  Enteroliths  causing  obstruction  have  been  described  in 
which  a variety  of  foreign  bodies  have  been  found  as  nuclei. 

Cloquet*  divides  the  concretions  found  in  the  alimentary  canal  into 
two  claves.  The  first  includes  enteroliths  in  man,  and  bezoars  in  ani- 
mals, both  being  the  result  of  calcareous  deposits  secreted  by  the 
parietes  of  the  intestines.  The  second  class  comprises  abnormal 
masses,  such  as  solids  (animal  or  vegetable  hairs  which  have  escaped 
the  process  of  digestion,  and  agglomerate  to  form  aegagropilfe)  pul- 
vurent  substances  and  foreign  bodies  such  as  kernels  of  fruit,  biliary 
calculi,  and  hardened  faeces.  He  described  an  enterolith  which  formed 
around  a pm  as  a nucleus  by  deposits  of  phosphate  of  lime  and  which 
had  become  arrested  in  the  caecum  where  it  caused  the  death  of  the 
patient.  In  another  case  he  found  that  the  nucleus  was  composed  of 
an  ivory  pessary  which  had  perforated  the  bowel  on  one  side  and  the 
bladder  on  the  other,  the  perforation  in  the  bowel  was  covered  by  a 

concretion  of  phosphate  of  lime,  while  the  part  in  the  bladder  was 
encrusted  with  uric  acid. 

Aberlef  reported  a case  where  chronic  intestinal  obstruction  was 
caused  by  the  presence  of  32  enteroliths,  each  of  which  was  composed 
of  a concretion  in  concentric  layers  around  a cherry  stone  as  a nu- 
cleus. The  concretions  had  collected  in  the  colon  and  were  success- 
iilly  removed  by  rectal  injections  and  cathartics.  A chemical  exami- 
nation of  the  concretion  showed  that  it  was  composed  of  phosphate 

llZZt' ' C°nSiderabIe  qUant^  °f  fat’  gl™,  and  traces  of 

SchoorJ  described  an  enterolith  which  for  five  years  had  given  rise 
. Pam’  ^rSt  m the  lle°-caecal  region  and  later  in  the  left  inguinal  re 
gion,  and  was  finally  discharged  spontaneously.  It  measured  ^ inches 
g anc  y.9  inches  in  width  and  weighed  44.9  grammes  On 
making  a section  of  it,  it  was  found  that  the  central  portion  or  nu- 

* Amcr.  Jour.  Med.  Sciences,  January,  1856,  p.  216. 

18+8.  m Faii  ^ Steinbildune  im  Darmkanale.  Wiirt.  Med.  Corresp.  Watt,  No.  23, 

+ Canstatt’s  Jahresbericht,  1853,  B.  II.,  p 64. 
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cleus  was  composed  of  a triangular  piece  of  bone  around  which  in 
concentric  layers  the  concretion  was  arranged.  A chemical  examina- 
tion of  the  concretion  showed  that  it  was  largely  composed  of  phos- 
phate of  ammonia  and  magnesia,  the  remaining  part  of  it  consisting 
in  vegetable  fibres,  coloring  material  of  bile,  cholesterine,  and  chloride 
of  sodium. 

Virchow*  made  a careful  chemical  and  microscopical  examination 
of  an  enterolith  which  had  caused  symptoms  of  obstruction  in  a wo- 
man, but  was  finally  expelled  after  another  severe  attack  of  colica 
stercoralis.  The  stone  measured  5 ctm.  in  length  and  8.5  ctm.  in  its 
greatest  circumference.  On  making  a section  through  its  center  it 
was  seen  to  be  composed  of  a plum-stone  surrounded  by  a shell  2 ctm. 
in  thickness,  made  up  of  concentric  layers  of  crystalline  bodies  held 
together  by  a brownish  mass.  Chemical  analysis  showed  that  the 
shell  was  composed  largely  of  phosphate  of  ammonia  and  magnesia. 

In  Friedlander’s  casef  the  obstruction  was  due  to  the  impaction  of 
an  enterolith  in  the  ileum  30  ctm.  above  the  ileo-csecal  valve  which 
was  composed  of  shellac.  The  patient  was  a cabinet  maker,  and  it  is 
said  that  the  apprentices  of  this  trade  not  infrequently  consume  the 
alcoholic  solution  of  shellac  used  for  varnishing  ; in  the  stomach  the 
alcohol  is  absorbed,  and  the  shellac  is  deposited.  In  this  case  the 
stomach  contained  a large  number  of  the  same  kind  of  concretions. 

At  the  meeting  of  the  Congress  of  German  Surgeons  in  Berlin,  in 
April,  1880,  LangenbuchJ  showed  some  large  concretions,  some  of 
which  he  had  removed  by  enterotomy  in  a patient  who  had  suffered 
from  repeated  attacks  of  intestinal  obstruction.  As  the  symptoms 
became  more  urgent  and  failed  to  yield  to  simpler  measures,  abdomi- 
nal section  was  performed  in  the  median  line,  and  the  operator  with- 
out much  difficulty  found  a swelling  in  the  jejunum,  laid  open  the 
intestine,  and  removed  the  mass  of  concretions  which  completely  filled 
the  lumen  of  the  bowel.  Vomiting  continued  and  the  patient  died  a 
few  hours  after  the  operation.  The  necropsy  revealed  a second  still 
larger  mass  in  the  pyloric  region  of  the  stomach.  Virchow  examined 
the  conditions  and  found  that  they  consisted  almost  exclusively  of 
organic  substances,  and  especially  of  the  derivative  of  the  biliary  acids 
known  as  dyslysin. 

The  surgical  treatment  of  intestinal  concretions  is  the  same  as  in 
cases  of  impacted  gall-stone. 

c.  Parasites  as  a cause  of  Intestinal  Obstruction. — A few  cases  of 
intestinal  obstruction  have  been  recorded  where  the  obstruction  was 


* Virchow’s  Archiv.,  B.  XX.,  Heft  3 u.  4.. 

f Scliellack-steine  als  Ursache  von  Ileus.  Berl.  Ellin.  Wochenschrift,  1882,  No.  1. 
\ Verh.  der  deutschen  Gesellschaft  f.  Chirurgie,  1880. 
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caused  by  a mass  of  ascarides  which  interfered  with  the  passage  of 
intestinal  contents  in  the  same  manner  as  an  enterolith.  Halma-Grund* 
refers  to  a patient  ten  years  of  age  that  came  under  his  care  suffering 
with  the  characteristic  symptoms  of  acute  intestinal  obstruction,  fol- 
lowed by  hemorrhage  from  the  bowels,  collapse  and  death.  The 
neciopsy  revealed  as  the  cause  of  obstruction  a mass  of  ascarides, 
eighteen  in  number,  which  completely  filled  the  lumen  of  the  ileum! 
At  the  site  of  impaction  an  ulcer  was  found  showing  an  eroded  vessel 
which  had  been  the  source  of  hajmorrhage. 

Saurel’sf  patient  was  23  years  of  age,  who  suffered  from  symptoms 
which  1 esembled  closely  an  attack  of  intestinal  obstruction.  A swell- 
ing could  be  felt  to  the  left  of  the  umbilicus.  Two  ascarides  were 
thrown  up  during  a severe  attack  of  vomiting.  Anthelmintics  were 
administered  and  injections  given  without  any  effect,  and  the  patient 
died  in  collapse.  The  necropsy  revealed  the  cause  of  obstruction  to 
have  been  a mass  of  ascarides  which  were  firmly  impacted  in  the 
lower  part  of  the  ileum. 


. Pockelst  was  called  to  attend  a patient  who  had  suffered  for  some 
time  from  an  intra-abdominal  swelling  the  size  of  a hen’s  eo-g  which 
could  be  distinctly  felt  below  and  to  the  left  of  the  umbilicus.  A 
purge  of  male  fern  and  jalap  expelled  103  ascarides,  after  which  the 
tumor  disappeared  and  the  patient’s  health  was  completely  restored 
oteppg  has  recently  recorded  an  instance  in  a boy,  aged  4,  who  died 
With  symptoms  of  acute  intestinal  obstruction  an  hour  and  a half  after 
medical  aid  was  summoned.  The  post-mortem  showed  that  the  intes- 
tine was  completely  obstructed  by  a twisted  mass  of  some  forty  or 
fifty  round  worms,  lodged  just  above  the  ileo-ciecal  valve.  The  ileum 
contamed  some  thirty-five  more  higher  up,  and  there  were  a few  in 
the  stomach  and  oesophagus.  The  mother  of  the  child  had  given  the 

Stenn  th°T  T?  * feW  day8  before  the  acute  attack  and 

tepp  thinks  that  the  worms,  weakened  by  the  medicine,  were  dis- 

dief  aft1"  nUDJberS  by  the  V10lent  Peristalsis  set  up  by  an  injudicious 
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tic  may  prove  efficient  in  removing  the  cause  of  obstruction.  If  such 
treatment  should  prove  unavailing,  no  time  should  be  lost  in  resorting 
to  operative  treatment  by  abdominal  section,  which  is  to  be  conducted 
in  the  same  manner  as  in  operations  for  intestinal  concretions. 

d.  Faecal  Obstruction. — Faecal  obstruction  is  almost  without  excep- 
tion met  with  only  in  the  large  intestines  and  here  in  preference  in 
the  caecal  region  or  in  the  sigmoid  flexure.  Cases  have  been  reported 
where  a congenital  abnormal  dilatation  of  some  part  of  the  colon  pre- 
disposed to  this  affection.  The  acquired  form  of  dilation  which 
attends  all  cases  is  the  result  of  prolonged  over-distension  resulting  in 
paresis  of  the  distended  segment  of  the  bowel. 

Boys  de  Loury  * has  collected  a number  of  cases  of  retention  of 
faeces  in  the  coecum  and  colon  which  finally  gave  rise  to  inflammation 
at  the  seat  of  impaction  and  intestinal  obstruction.  Among  them  was 
one  observed  by  Nelaton  where  the  faecal  tumor  occupying  the  caecum 
and  ascending  colon  by  pressure  against  the  under  surface  of  the 
liver  and  gall-bladder  caused  icterus.  The  icterus  and  symptoms  of 
obstruction  disappeared  promptly  after  the  removal  of  the  faecal 
accumulation  by  cathartics.  Retention  of  faeces  after  a time  pro- 
duces more  or  less  acute  enteritis,  attended  by  tympanites,  pain,  and 
dyspnoea.  The  patients  usually  have  been  constipated  for  a long 
time,  sometimes  alternated  by  diarrhoea.  The  retained  faeces  become 
inspissated  and  hard  and  form  mural  concretions,  the  middle  often 
remaining  tunneled  for  the  passage  of  fluid  faeces.  The  masses  are 
modelled  and  when  thrown  off,  often  describe  in  accurate  outline  the 
contour  of  the  bowel.  Distension  of  the  bowel  often  takes  place  to 
an  enormous  extent.  Cruveilhier  found  on  making  a necropsy  on  an 
old  man  the  transverse  colon  dilated  so  that  it  measured  35  ctm. 
in  circumference.  The  caecum  was  even  more  dilated  and  was  the 
size  of  a child’s  head.  In  one  of  my  cases  of  periodical  accumulation 
of  fjeces  in  the  sigmoid  flexure  the  patient  would  only  return  for 
treatment  at  a time  when  symptoms  of  obstruction  set  in  and  every 
time  he  presented  himself  the  swelling  would  occupy  almost  the 
entire  space  in  the  abdomen  below  the  umbilicus.  Mechanical  re- 
moval of  the  faecal  accumulation  followed  by  massage  and  the  use  of 
the  Faradic  current  and  galvanism  had  no  effect  in  diminishing  the 
size  of  the  bowel,  or  in  preventing  the  periodical  accumulation  of 
faeces.  If  the  caecum  alone  is  the  seat  of  impaction  it  often  presents 
the  appearance  of  a circumscribed  tumor  which  may  and  has  been 
mistaken  for  an  ovarian  tumor,  abscess  or  carcinoma.  The  retained 
mass  constitutes  an  irritant  which  sooner  or  later  causes  a catarrhal 

*Gaz.  hebd.,  1858,  No.  28. 
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enteritis,  which  extends  to  the  remaining  tunics  and  is  often  the 
direct  cause  of  perforation  or  diffuse  peritonitis.  In  some  instances 
the  inflammation  extends  to  the  connective  tissue  around  the  intestine 
and  an  abscess  forms  without  an  antecedent  perforation.  The  dis- 
tended bowel  gradually  becomes  paretic  and  the  local  and  general 
symptoms  are  aggravated. 

One  of  the  most  important  diagnostic  points  is  to  make  pressure 
over  the  tumor  in  chloroform  narcosis  when  the  faecal  masses  become 
displaced,  leaving  a permanent  depression  at  the  point  of  pressure. 
If  the  impaction  is  within  reach  the  removal  should  be  accomplished 
by  the  use  of  a scoop  assisted  by  copious  injections.  If  the  bowel  at 
the  seat  of  impaction  has  lost  its  contractility  the  use  of  cathartics  is 
useless,  and  if  it  is  in  a state  of  inflammation  positively  hurtful.  In 
such  cases  massage  and  high  injections  are  indicated.  Perforation 
and  suppurative  inflammation  in  the  connective  tissue  surrounding  the 
bowel  must  be  met  by  prompt  surgical  treatment.  In  cases  where  all 
ordinary  measures  fail  in  removing  the  ftecal  accumulation  and  the 
symptoms  of  obstruction  continue  unabated,  it  would  be  not  only  jus- 
tifiable, but  good  surgery  to  cut  down  upon  the  distended  bowel  and 
to  break  up  the  mass  within  the  gut  and  push  it  along  to  a portion  of 
the  intestine  where  peristaltic  action  has  not  been  impaired.  In  cases 
where  the  intestinal  wall  presents  pathological  conditions  which  would 
contra-indicate  such  a course  of  treatment,  it  may  become  necessary  to 
resort  to  enterotomy  and  remove  the  faecal  mass  through  the  wound 
and  according  to  circumstances  either  close  the  visceral  wound  bv 
suturing  or  establish  a temporary  artificial  anus  in  one  of  the  in- 
guinal regions. 

2.  Invagination. 

Treves  * asserts  that  thirty  per  cent,  of  all  forms  of  intestinal  ob- 
ruction,  exclusive  of  hernia  and  congential  malformations,  are  cases 
invagination.  The  same  author  recognizes  clinically  four  forms 
The  ultra  acute  is  very  rare,  and  terminates  fatally  in  twenty-four 

hour,,  th  acut6}  lasting  from  two  to  seyen  days;numbe;e^bf^ 

y eight  per  cent,  of  all  cases  of  invagination  ; the  subacute  last- 

i thf  L°m  -S<Tn  -t0  thirfcy  dayS’  are  ab0Ut  thirty  four  Per  cent  • and 
mtorZ0’  7 77  occurred  about  eighteen  fees 

violence  ani  the  pathologic  ££ 

'•  The  Lancet,  December  13,  1884. 
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on  so  rapidly  that  death  is  inevitable  unless  efficient  surgical  treat- 
ment is  resorted  to  before  the  tissues  at  the  seat  of  invagination  have 
undergone  changes  incapable  of  repair.  In  the  chronic  form  the 
symptoms  are  never  so  urgent  and  the  adoption  of  early  radical  meas- 
ures is  not  as  urgently  indicated.  Of  the  anatomical  forms,  the  cases 
collected  by  Treves  thirty  per  cent,  were  enteric  ; eighteen  per  cent, 
were  colic  ; forty-four  ileo-ctecal,  and  eight  were  ileo-colic.  The 
enteric  forms  are  most  common  at  the  lower  part  of  the  jejunum,  and 
are  small.  The  colic  forms  are  mostly  to  the  left  of  the  transverse 
colon.  The  latter  as  a rule  belong  to  the  chronic  form  of  invagina- 
tion. 

Leichtenstern  * calls  an  invagination  ileo-ctecal  when  the  ileo-csecal 
valve  is  pushed  forward  and  forms  the  apex  of  the  intussusceptum  and 
ileo-colonic  when  the  ileum  is  pushed  through  the  valve.  The  invagina- 
tion always  increases  at  the  expense  of  the  intussuscipiens.  In  exam- 
ining four  hundred  and  seventy-nine  cases  of  invagination  in  reference 
to  the  anatomical  location  of  the  lesion  he  gives  the  following  figures: 

Ileo-csecal. 212 

Ileum *42 

Colon 86 

Ileo-colonic - - 

479 

I shall  not  endeavor  to  elaborate  upon  the  views  entertained  by  dif- 
ferent authors  and  experimenters  concerning  the  mechanism  of  the 
ordinary  forms  of  invagination,  but  from  a surgical  aspect  it  is  im- 
portant to  allude  to  some  of  the  pathological  conditions  which  produce 
the  invagination,  and  at  the  same  time  complicate  the  treatment.  Mr. 
Bellamy!  has  described  the  case  of  a very  rare  form  of  intestinal 
obstruction  due  to  invagination  of  a portion  of  the  small  intestine  in 
the  walls  of  the  rectum  successfully  treated  by  abdominal  section. 
The  obstruction  had  been  complete  for  nine  days.  The  patient  was  a 
female  who  had  been  subject  to  obstinate  constipation,  and  on  three 
occasions  the  retention  of  faecal  matter  had  given  rise  to  serious  syrupy 
toms  which,  however,  had  always  yielded  to  ordinary  means.  On 
admission  into  the  hospital,  a hard  swelling  could  be  felt  in  the  left 
iliac  fossa,  in  the  region  of  the  inguinal  canal  and  sigmoid  flexure. 
Manual  examination  of  the  rectum  disclosed  an  obstruction  in  the 
upper  part  of  this  portion  of  the  intestine.  As  the  symptoms  of  ob- 

* Uber  Darm-Invagination.  Prager  Yierteljahrssclirift  f.  Heilkuade.  B.  II.  u.  HI., 
1873 

\ British  Medical  Journal,  March  8,  1879. 
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struction  became  urgent  and  failed  to  yield  to  ordinary  treatment 
abdominal  section  was  performed  after  exploration  of  the  left  external 
inguinal  ring  which  had  been  the  seat  of  an  old  hernia,  by  enlarging 
the  incision  upwards  and  obliquely  outwards.  On  introducing  the 
hand  into  the  abdomen  it  was  ascertained  that  the  swelling  in  the  iliac 
region  was  composed  of  a knuckle  of  small  intestines  which  was 
obviously  mvagmated  in  the  anterior  aspect  of  the  first  part  of  the 
rectum  and  in  addition  there  was  felt  what  appeared  to  the  touch  to 
be  bands  of  organized  lymph,  stretching  across  in  the  same  place,  and 
probably  the  result  of  a former  circumscribed  peritonitis.  The  opera- 
tor introduced  his  right  hand  into  the  rectum  and  pushed  the  pro- 
lapsed mass  upwards  and  towards  his  left  hand,  which  was  in  the  pel- 
vic cavity,  at  the  same  time  breaking  down  the  adhesions  and  gently 
drawing  out  the  knuckle  from  its  imprisoned  position,  and  freeing  [t 
from  the  peritoneal  fold.  The  symptoms  of  obstruction  subsided 
promptiyand  the  patient  after  having  passed  through  a moderate 
attack  of  peritonitis  made  a complete  recovery. 

mSla'TST®  *he  Ute?‘Ure  °f  the  Subi6Ct  the  antLor  been 

unable  to  find  any  case  where  abdominal  section  had  been  performed 
a similar  condition,  although  Lockhart  described  this  form  of 

Tlrcau  e o Vch  ^ ’ — t 

he  cause  of  a chiomc  invagination  is  often  a tumor  attached  tn  ti 
tuner  surface  of  the  bowel.  The  tumor  by  its  weTgl tags  thl  Por 
tion  of  intestine  to  which  it  is  attached  into  the  segment  of  hL  1 
be  ow  and  the  descent  of  the  intussnsceptum  is  often  very  slow  In 

E'“f  lit sit 

...  s ;;=::rc  i?:r 

poits  a case  of  invagination  operated  on  by  Marchand  whid  • % 

p.  “•  - — <-  ..i  t;,.l 

“ “sTng  Tn”  R^af  e"^"  * 

inguinal  region  and  found  J ^ °^ned.  the  abdomen  in  the  left 
the  rectum.  Reduction  was  *n™gmatlon  of  the  sigmoid  flexure  into 
■ established  after  the  method  of  Tit/T^lT  ^ ^ artificial  auus  ™ 

: LiPome  de  intestin.  ^ Pro^eJ lat0ral6'  AnUS  de  Littr<S* 
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assumed  a suppurative  type.  The  sigmoid  flexure  was  found  invagin- 
ated  to  the  depth  of  6 ctm.,  the  serous  surfaces  adherent,  which  only 
gave  way  to  considerable  traction  force.  A pedunculated  lipoma  was 
attached  to  the  apex  of  the  intussusception. 

Kulenkampff*  reports  a case  of  a woman,  aged  thirty-nine  years, 
who  had  suffered  from  incomplete  obstruction  of  the  bowels  with 
bloody  discharge  from  the  anus  for  six  months.  During  the  progress 
of  the  disease  a mass  could  be  felt  in  the  rectum,  which  was  thought 
to  be  a polypus.  This  proved  to  be  a papilloma  (probably  malignant) 
that  originated  in  the  sigmoid  flexure,  and  had  been  the  cause  of  the 
invagination  of  that  part  of  the  colon  into  the  rectum.  The  entire 
mass,  including  the  intussusceptum  was  removed  through  the  rectum. 
An  adherent  coil  of  intestine  was  accidentally  wounded  and  the  wound 
was  at  once  closed  by  suturing.  The  operation  was  followed  by  an 
aggravation  of  the  symptoms  of  obstruction,  on  the  tenth  day  laparo- 
tomy had  to  be  performed,  and  an  artificial  anus  was  established  in 
the  left  groin.  The  patient  recovered,  but  the  fiecal  fistula  remained. 

Bryantf  related  the  case  of  a lady,  aged  seventy-four,  who  had  been 
suffering  from  obstruction  due  to  invagination  for  fourteen  days.  He 
suspected  the  existence  of  a growth,  and  this,  after  much  difficulty, 
was  found,  drawn  down,  and  removed,  the  patient  making  a rapid  and 

perfect  recovery.  t 

Barker, \ in  a case  of  invagination  of  the  rectum,  due  to  adenoid 
epithelioma  of  that  part  of  the  gut,  succeeded  in  drawing  down  and 
excising  the  affected  part  and  reduced  the  invagination.  The  patient 
recovered  completely.  Three  similar  cases  had  been  treated  previously 
in  the  same  manner,  two  by  Yerneuil,  and  one  by  Kulenkampff,  only 
one  of  them  recovering. 

The  case  reported  by  Nicolaysen§  is  of  special  interest  as  illustra- 
ting the  course  to  be  pursued  when  it  becomes  necessary  to  resect  a 
portion  of  the  intestine  with  the  tumor.  The  patient  was  a woman 
forty -nine  years  old  who  had  suffered  from  troublesome  constipation 
and  painful  defecation  for  a year,  due  to  chronic  invagination  of  the 
sigmoid  flexure  of  the  colon  into  the  rectum  produced  by  an  epithe- 
lioma. Through  the  rectum  a tumor  could  be  felt  which  by  traction 
could  be  drawn  down  to  the  anus.  The  diagnosis  made  was  a carcin- 
oma of  the  colon  and  invagination  of  colon  into  rectum.  The  patient 
could  produce  the  invagination  at  will.  The  extirpation  was  made  by 

* Centralblatt  f.  Chirurgie,  1886,  No.  47. 

•f-  British  Medical  Journal,  April  9,  1887. 

iThe  Lancet,  May  14,  1887. 

§ Tumor  carcinomatosus  intestini  S.  romani : Resektion  af  S.  romanum;  Heltredelse- 
Nord.  Med.  Arkiv.,  B.  XIV.,  No.  13. 
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pulling  the  tumor  downwards  beyond  the  anal  orifice.  The  healthy 
mucous  surfaces  2-J  ctm.  above  the  base  of  the  tumor  were  circum- 
scribed by  a row  of  silk  sutures  which  were  carried  through  the  entire 
thickness  of  both  intestinal  walls.  The  tumor  was  excised  1 ctm. 
below  the  sutures,  only  one  artery  had  to  be  tied.  Posteriorly  and  on 
the  left^  side  of  the  circular  wound  the  divided  meso-colon  could  be 
seen.  1 he  wound  was  accurately  united  by  a superficial  continued 
suture.  As  soon  as  the  bowel  was  replaced  it  retracted  as  far  as  the 
upper  portion  of  the  rectum.  The  patient  had  recovered  after  fifteen 
days  and  reported  herself  well  at  the  end  of  2£  months.  The  intes- 
tinal tube  removed  measured  6.5  ctm.  The  tumor  under  the  micro- 
scope showed  the  typical  structure  of  cylindrical-celled  epithelioma. 

Becker*  has  collected  a number  of  cases  from  literature  where  the 
cause  of  the  invagination  was  a diverticulum  of  the  small  intestine, 
and  he  believes  that  in  some  of  the  reported  cases  of  elimination  of 
portions  of  the  intestine  with  the  appendix  vermiformis  were  of  this 

kind,  that  in  these  cases  what  appeared  as  the  appendix  was  in  reality 
a diverticulum.  J 

The  mechanical  disturbances  at  the  seat  of  invagination  sometimes 
aie  the  cause  of  an  additional  obstruction.  In  one  of  Dent’s  cases  in 
a child  six  months  old,  who  for  three  days  before  admission  into  St. 

alxhlmin  1 ^ , 8uffered  from  evident  intussusception  the 

abdommal  section  revealed  a two-fold  cause  for  the  obstruction,  inva- 

g ation  and  internal  strangulation.  When  the  abdomen  was  opened 

loop  of  bowel  was  found  constricted  by  the  sharp  edge  of  a pifce  of 

TanTw17  1 -7  !IeUm  WhiCh  invaSinated  the  csecum.  The 

had  seH:  “Dd  the  !nvagination  easily  reduced.  Peritonitis 
set  m oefore  the  operation,  and  the  child  died  in  five  hours  after 

obstructionTr  ^ ”8  t0  ^ **  addi^nal  causes 

“7  7 °f  thG  inva&ination  in  all  cases  where  the 

Should  be  e°pene  ln  the  treatment  of  intussusception.  Similar  care 
j.  r 'eicise  under  the  same  circumstances  after  the  reduction 

WetelTpZeflt  ‘°  '°°k  *d“  “-ginatio”  « 

the  same  time.  T ^ W ° 01  more  “''aginations  were  present  at 

fp“;an  deSfPti0"  °f  a SPeCimCT  °f  ^ 

obstruction.  T!,e  f rst  inv  ° ' WIth  symPtoms  of  intestinal 
the  second  two  met™  Whf  “ T“,  8°  ^ below  tbe  P^™, 

r 
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vanced  nearly  the  entire  length  of  the  ascending  colon.  The  upper 
invagination  shoAved  evidence  of  gangrene,  of  which  no  sign  could  be 
seen  in  the  loAver,  and  for  this  reason  it  is  probable  that  the  upper 
invagination  occurred  first.  Intestinal  haemorrhage  was  one  of  the 
prominent  symptoms  during  life  in  this  case. 

At  a meeting  of  the  Pathological  Society  of  London,  Power*  dem- 
onstrated a specimen  obtained  from  a child  five  months  old  of  double 
intussusception,  one  in  the  ileo-caecal  region  two  inches  in  length,  the 
other  in  the  transverse  colon,  one  inch  in  length.  The  latter  Avas  an 
ascending  invagination.  Both  invaginations  showed  adhesions  be- 
tween the  serous  surfaces,  and  consequently  must  have  been  ante- 
mortem conditions. 

In  regard  to  the  age  of  patients  suffering  from  invagination,  it  can 
be  said  that  fifty  per  cent,  of  all  cases  occurred  in  persons  under  ten 
years  of  age.  According  to  Heusner  in  children  invagination  is  the 
cause  of  obstruction  in  three-fourths  of  all  cases  of  intestinal  obstruc- 
tion. If  all  cases  of  invagination  were  tabulated  it  would  be  seen  that 
one-fourth  of  the  whole  number  would  be  children  under  one  year  of 
age.  The  acute  form  is  most  frequent  in  the  young,  and  the  chronic 
variety  betAveen  the  ages  of  twenty  and  forty. 

Leichtensternf  has  studied  the  mortality  which  attends  invagination, 
and  in  557  cases  in  which  the  termination  was  known  the  result  was 


as  follows : 

Age. 

Total  mortality. 

Mortality  of  cases  without 
elimination  of  gangrenous  portion. 

1 

year 

88  l 

86 

2 

years  

82  > 

2-10 

it 

72  

80 

11-20 

it 

63  

86 

21-40 

it 

63  

....82 

41-50 

it 

63  ? 

.80 

51-60 

a 

71  f 

More  than  60  years  . 

77 

From  this  table  it  can  be  seen  that  the  mortality  up  to  the  age  of 
forty  increases  Avith  the  diminution  of  the  age  of  the  patients,  being 
greatest  in  infants  and  children  in  whom  the  invagination  usually 
pursues  an  acute  course. 

Pathology  of  acute  Invagination. 

The  pathological  changes  in  the  acute  form  of  invagination  are 
chiefly  of  two  kinds  : 1.  Obstruction  of  the  bowel ; 2.  Strangulation 
of  the  intussusceptum.  Both  of  these  results  may  be  absent  in  the 

* Transactions,  vol.  xx.,  p.  240.  j 

f Ueber  Darminvagination,  iii.  Theil,  Prager  Vierteljahrsschrift  f.  Heilkunde,  B.  X.V.V., 

p.  17. 
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chronic  form.  The  obstruction  is  not  only  due  to  the  narrowing  of 
the  lumen  of  the  bowel  by  the  invagination,  but  also  to  the  swelling 
of  the  invaginated  portion  caused  by  the  constriction  of  the  blood 
vessels  supplying  the  intussusceptum  at  the  neck  of  the  intussuscip- 
iens.  In  cases  of  chronic  invagination  where  no  such  vascular  en- 
gorgement is  present  the  lumen  of  the  intussusceptum  remains  suffi- 
ciently large  for  a free  passage  of  the  intestinal  contents,  and  no 
symptoms  of  obstruction  are  observed.  In  a number  of  my  experi- 
ments on  animals  where  I produced  invagination  artificially  no  symp- 
toms of  obstruction  were  observed,  and  when  the  animals  were  killed 
weeks  or  months  after  the  invagination  had  been  made,  the  lumen  of 
the  intussusceptum  was  not  larger  than  an  ordinary  lead  pencil,  and 
yet  the  bowel  on  the  proximal  side  was  not  dilated,  but  somewhat 
hypertrophic.  The  greatest  danger  after  invagination  has  taken 
place  arises  from  the  constriction  of  the  intussusceptum  at  the  neck  of 
the  intussuscipiens.  The  acuity  of  the  symptoms  are  always  propor- 
tionate to  the  severity  of  the  strangulation  at  this  point.  The  circular 
constriction  interferes  with  the  return  of  venous  blood  from  the  intus- 
susceptum which  is  followed  by  oedema,  complete  stasis  and  gangrene 
of  the  constricted  portion.  An  acute  invagination  becomes  irreducible 
to  ordinal  y means  within  a few  hours  on  account  of  the  appearance  of 
oedema  in  the  intussusceptum.  If  the  strangulation  is  less  intense  the 
passive  congestion  precedes  a plastic  inflammation  of  the  serous  sur- 
faces held  in  apposition  and  adhesions  form  which  again  oppose  or 
rendei  a 1 eduction  impossible.  In  cases  where  gangrene  of  the  in- 
vaginated portion  follows  a few  hours  or  days  after  the  invagination 
no  adhesions  form  between  the  serous  surfaces.  Adhesions  at  the 
neck  of  the  intussuscipiens  and  throughout  the  extent  of  the  invagi- 
nation may  form  soon  and  they  may  be  absent  after  six  weeks  in  the 
chronic  variety.  Adhesions  are  met  with  in  about  80  per  cent,  of 
chronic  cases,  and  40  per  cent,  of  acute  ones.  In  acute  cases  a fatal 
termination  usually  takes  place  from  perforation  at  the  neck  of  the 
intussuscipiens  followed  by  septic  peritonitis.  Numerous  cases  have 
been  reported  where  a spontaneous  cure  was  effected  by  sloughino- 
and  elimination  of  the  intussusceptum.  This  favorable  termination  is 
°n  y possible  if  the  continuity  of  the  intestine  is  restored  at  the  neck 
ot  the  intussuscipiens  by  firm  unyielding  adhesions  before  the  proxi- 
mal end  of  the  intussusceptum  has  become  gangrenous,  or  if  the  line 
o demarcation  is  below  the  neck.  Gangrene  usually  commences  at 

i aP™  °f  mtussuscePtura  and  travels  in  the  direction  of  the 

neck.  That  sloughing  and  elimination  of  the  intussusceptum  are  not 
always  followed  by  recovery  becomes  evident  from  a study  of  149 
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cases  collected  by  Leichtenstern  where  this  occurred.  Out  of  this 
number  61  died  and  88  recovered,  a mortality  of  41  per  cent.  Sepa- 
ration of  the  gangrenous  intussusceptum  usually  takes  place  in  acute 
cases  from  the  eleventh  to  the  twenty-first  day,  and  in  children  some- 
what earlier  than  in  adults.  The  length  of  the  slough  corresponds 
with  the  length  of  the  invaginated  portion,  and  cases  are  on  record 
where  recovery  followed  after  the  elimination  of  five  or  six  feet  of  in- 
testine. According  to  Treves  spontaneous  elimination  takes  place  in 
about  40  per  cent,  of  all  cases.  The  frequency  with  which  it  takes 
place  in  the  different  anatomical  forms  varies,  being  20  per  cent,  in 
the  ileo-caecal  form,  28  per  cent,  in  the  colic  and  61  per  cent,  in 
the  enteric  form,  so  that  it  is  most  rare  in  the  most  common  variety. 
The  frequency  of  elimination  of  the  gangrenous  part  increases  with 
the  age  of  the  patient,  being  least  common  in  infants  on  account  of 
the  rapidly  fatal  course  of  the  disease  in  them,  and  most  frequent  in 
patients  advanced  in  life. 

Birch-Hirschfeld*  gives  an  accurate  post-mortem  description  of  a 
child  two  years  of  age  which  had  recovered  from  a double  invagi- 
nation by  sloughing  an  elimination  of  the  intussusceptum,  and  died 
four  months  later  of  measles.  At  the  necropsy  it  was  found  that  the 
lower  portion  of  the  ileum,  the  caecum  and  appendix  vermiformis  were 
absent.  A circular  cicatrix  in  the  lumen  of  the  gut  showed  where 
separation  had  taken  place  ; upon  the  serous  surface  at  the  same  point 
a circular  depression  indicated  the  site  where  separation  had  occurred. 
The  second  invagination  had  evidently  been  in  the  colon  at  the  junc- 
tion of  the  ascending  with  the  transverse  portion,  as  a similar  cicatrix 
was  also  found  in  this  locality.  The  cures  after  spontaneous  elimi- 
nation of  the  intussusceptum  are  often  more  apparent  than  real  as  such 
an  ideal  restoration  of  the  intestinal  canal  as  described  by  Birch- 
Hirschfeld  is  but  rarely  effected. 

Kuettnerf  has  followed  up  the  history  of  several  of  these  cases  and 
has  found  that  not  an  inconsiderable  number  of  them  die  later  of  per- 
foration and  peritonitis.  Stricture  of  the  intestine  has  also  been  ob- 
served as  a sequela  in  some  of  these  cases. 

Gerry J reports  such  a case.  The  invagination  was  acute  and  after 
three  weeks  a portion  of  the  small  intestine,  17£  inches  in  length, 
passed  per  anum  followed  later  by  a number  of  smaller  fragments. 
Soon  after  the  apparent  recovery  had  taken  place,  symptoms  of  ob- 

* Falle  von  Geheilten  Invaginationen  des  Darmes.  Archiv  der  Heilkunde,  1869, 
Heft  1,  p.  108. 

f Drei  Falle  von  Intussusception  und  deren  praesumptive  Heilung.  Virchow’s  Ar- 
chiv., B.  LIII.,  p.  274. 

f A case  of  Intussusception.  Boston  Medical  Journal,  1877,  No.  25. 
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st ruction  again  set  in,  due  to  the  formation  of  a stricture  at  the  point 
where  spontaneous  resection  had  taken  place  from  the  effects  of  which 
the  patient  died  seven  months  after  the  invagination.  At  the  necropsy 
a circular  stricture  was  found  in  the  upper  part  of  the  small  intestine, 
with  loss  of  several  feet  of  the  intestine  by  sloughing,  a fistulous  com- 
munication between  the  small  intestine  and  the  descending  colon  and 
chronic  peritonitis. 


Pathology  of  Chronic  Invagination. 

In  cases  of  chronic  invagination  the  symptoms  are  identical  with 
those  ot  intestinal  stenosis  from  other  causes.  The  constriction  at  the 
neck  of  the  intussuscipiens  is  not  sufficient  in  degree  to  arrest  the  cir- 
culation in  the  invaginated  portion,  consequently  gangrene  does  not 
take  place.  The  seat  of  the  invagination  and  the  bowel  on  the  proxi- 
mal side  become  the  seat  of  hyperplastic  changes  from  the  chronic 
congestion  which  attends  the  lesion  and  from  the  increased  peristalsis 
which  is  maintained  by  the  chronic  obstruction. 

Pohl  * has  described  an  interesting  specimen  of  chronic  invagination 
taken  from  a man  62  years  of  age  who  suffered  from  two  attacks  of 
intestinal  obstruction  eleven  years  apart.  The  second  attack  proved 
fatal  after  an  illness  of  eleven  days.  The  post-mortem  appearances 
indicated  that  invagination  which  was  found  had  existed  for  eleven 
years,  and  that  the  second  attack  was  due  to  an  aggravation  of  the 
mechanical  difficulties  at  the  seat  of  invagination,  and  which  had  given 
rise  to  ulcerative  inflammation  of  the  mucous  membrane  lining  the 
intussusceptum,  perforation  and  suppurative  peritonitis.  The  intus- 
susception was  located  in  the  lower  portion  of  the  ileum.  The  intussus- 
cipiens was  30  ctm.  in  length,  its  muscular  coat  hypertrophic,  mucous 
membrane  thickened  and  very  vascular,  and  some  of  its  folds  adher- 
ent to  the  enclosed  intestine;  on  the  posterior  wall  near  the  mesenteric 
attachment  two  perforations  were  found.  The  intussusceptum  was  24 
ctm.  m length  and  its  mucous  membrane  extensively  ulcerated,  old 
and  firm  adhesions  at  the  neck  of  the  intussuscipiens.  The  mesentery 
o the  ileum  throughout,  but  especially  at  the  seat  of  invagination 
much  thickened.  Ileum  above  obstruction  dilated  and  its  walls  thick- 

Leichtensternf  reports  a case  of  chronic  invagination  which  presents 
a number  of  interesting  points.  The  attack  was  brought  on  by  indis- 
creet diet  and  was  attended  by  well  marked  symptoms,  tenesmus, 

Prager 
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liquid  stools  mixed  with  mucus  and  blood.  The  patient  lived  for 
eleven  weeks.  After  the  first  few  days  the  stools  were  normal  in  size 
and  consistence.  Recurring  colicky  pains,  often  very  severe,  consti- 
tuted the  most  troublesome  and  important  symptom.  A swelling  in 
the  region  of  the  transverse  colon  could  always  be  felt,  but  became 
firmer  and  more  circumscribed  during  the  attacks  of  colic  or  after  a 
prolonged  examination  by  palpation.  The  necropsy  revealed  an  ileo- 
caecal  invagination,  the  lowest  portion  of  which  consisted  of  the  point 
of  entrance  of  the  ileum  into  the  colon,  the  inner  cylinder  of  the 
caecum  and  ascending  colon,  and  the  outer  cylinder  or  sheath  of  the 
transverse  colon.  All  of  the  parts  involved  in  the  invagination  were 
the  seat  of  hypertrophic  changes. 


Treatment. 


Early  recognition  of  the  existence  of  invagination  is  of  the  greatest 
importance  for  successful  treatment,  as  the  prospects  for  successful 
reduction  by  ordinary  surgical  means  diminish  with  the  development 
of  secondary  pathological  conditions  at  the  seat  of  invagination. 
Many  of  the  artificial  invaginations  which  I made  in  animals  were 
reduced  spontaneously  within  a few  hours,  and  in  order  to  study  the 
effects  of  invagination  I had  finally  to  resort  to  suturing  at  the  neck 
of  the  intussuscipiens  in  order  to  permanently  retain  the  invaginated 
portion.  Reduction  was  resisted  after  a time  either  by  the  swollen, 
oedematous  intussusceptum  or  by  the  adhesions  at  the  neck  of  the 
intussuscipiens,  or  between  the  serous  surfaces  throughout  the  invagin- 
ated portion  of  the  bowel.  From  these  observations  I have  come  to 
the  conclusion  that  reduction  by  gentle  but  efficient  distension  of  the 
bowel  below  the  invagination  would  succeed  in  the  majority  of  cases 
if  this  procedure  were  practised  before  either  of  the  two  principal 
conditions  which  cause  irreducibility  have  had  time  to  make  their 
appearance.  As  soon  as  the  existence  of  an  invagination  is  suspected 
the  large  intestines  should  be  emptied  of  their  contents  by  the  admin- 
istration of  a large  enema,  the  patient  being  kept  in  Iiegar’s  position. 
After  this  has  been  done  the  patient  should  be  placed  thoroughly  ; 
under  the  influence  of  an  anaesthetic  so  as  to  facilitate  the  next  step  in 
the  treatment  by 

Rectal  Insufflation  of  Hydrogen  Gas. 

As  gas  can  be  readily  forced  beyond  the  ileo-caecal  valve  this  method 
of  treatment  is  applicable  in  the  treatment  of  invagination  in  any  por- 
tion of  the  intestinal  canal,  and  as  distension  of  the  intestine  below 
the  seat  of  obstruction  may  prove  successful  in  correcting  the  mechan- 
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ical  difficulties  due  to  other  causes  it  should  he  resorted  to  both  as  a 
diagnostic  and  therapeutic  measure  in  the  beginning  of  all  cases  of 
intestinal  obstruction  if  a correct  diagnosis  cannot  be  made  without  it. 
The  modus  operandi  of  this  surgical  resource  I witnessed  in  an  animal 
on  the  third  day  after  the  invagination  had  been  made  by  opening  the 
abdomen  and  exposing  to  sight  the  seat  of  invagination  before  the  in- 
sufflation was  made.  In  this  instance  two  inches  of  the  ileum  were  in- 
vaginated  into  the  colon  and  fixed  by  two  fine  silk  sutures  at  the  neck 
of  the  intussuscipiens.  On  the  third  day  the  abdominal  cavity  was  re- 
opened by  an  incision  along  the  outer  border  of  the  right  rectus  muscle, 
and  the  invaginated  bowel  drawn  forward  into  the  wound.  The  bowel 
at  point  of  operation  was  very  vascular,  and  the  neck  of  the  intussusci- 
piens covered  with  plastic  exudation.  The  sutures  were  removed  and 
the  rectum  and  colon  distended  with  gas  for  the  purpose  of  effecting 
reduction.  As  soon  as  the  colon  had  become  thoroughly  distended 
the  adhesions  which  had  formed  gave  way  with  an  audible  noise,  and 


complete  reduction  followed  in  such  a manner  that  the  part  last,  invag- 
inated was  first  released.  As  the  force  necessary  to  rupture  the  adhe- 
sions and  to  reduce  the  bowel  produced  no  injury  of  any  kind  to  the 
intestine  below  or  at  the  seat  of  invagination,  this  experiment  would 
tend  to  prove  that  insufflation  can  be  practised  successfully  in  cases  of 
invagination  of  several  days  duration.  The  rectal  insufflation  of 
hydrogen  gas  in  the  reduction  of  an  invagination  should  always  be 
made  under  the  influence  of  an  anaesthetic  administered  to  the  extent  of 
complete  muscular  relaxation.  The  pressure  upon  the  rubber  balloon 
should  be  uninterrupted  and  should  never  exceed  two  pounds  to  the 
square  inch.  Disinvagination  is  effected  by  inflation  by  two  distinct 
forces.  In  the  first  place,  the  steady  elastic  pressure  of  the  gas  dis- 
tends the  bowel  between  the  sheath  and  the  returning  cylinder  which 
makes  traction  upon  the  neck  of  the  intussuscipiens,  while  the  column 
of  gas  by  its  pressure  against  the  apex  of  the  intussusceptum  acts  as  a 
direct  reduction  force.  In  order  to  accomplish  the  desired  mechanical 
effect  the  inflation  must  be  made  slowly  and  continuously,  as  when 
this  is  done  there  is  less  danger  of  rupturing  the  bowel  than  when 
rapid  inflation  is  made  under  the  same  pressure,  but  with  interruptions, 
and  the  object  of  the  inflation  is  more  surely  realized.  The  return  of 
the  gas  is  prevented  most  effectually  by  an  assistant  pressing  the  mar- 
gins of  the  anus  against  the  rectal  tube.  A small  gutta  percha  female 
syringe  makes  the  best  rectal  tube.  A sudden  diminution  of  pressure 
indicates  either  that  disinvagination  has  been  effected  or  that  a rup- 
ture of  the  intestine  has  occurred.  It  is  exceedingly  important  that 
surgeon  should  satisfy  himself  of  the  existence  of  a rupture  if  this 
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accident  has  occurred.  The  best  way  to  recognize  the  accident  is  to 
continue  the  inflation  under  a pressure  of  not  more  than  a quarter  to 
half  a pound  to  the  square  inch.  If  the  invagination  has  been  reduced 
the  intestine  above  it  will  become  gradually  distended  by  the  gas,  and 
the  distension  of  the  abdomen  takes  place  first  over  the  middle  of  the 
abdomen  and  above  the  pubes,  ascending  gradually  as  the  inflation  is 
continued  in  an  upward  direction.  If  the  intestine  has  been  ruptured 
the  gas  escapes  into  the  peritoneal  cavity  and  the  existence  of  the 
accident  is  proved  by  the  appearance  of  a uniform  free  tympanites 
with  disappearance  of  liver  dullness.  In  a recent  case  there  is  no 
danger  of  rupturing  the  bowel  under  a pressure  of  two  pounds  to  the 
square  inch,  and  in  cases  where  the  tissue  of  the  intestine  yields  under 
this  pressure  a laparotomy  is  the  only  proper  remedy  and  the  occur- 
rence of  the  accident  renders  the  indication  for  the  performance  of 
the  operation  imperative  without  adding  to  its  danger. 

Colotomy. 

Two  indications  for  colotomy  might  arise  in  the  treatment  of  colic 
invagination  : 1.  In  acute  cases  when  the  general  symptoms  are  so 
grave  as  to  contra-indicate  a laparotomy.  2.  In  irreducible  chronic 
cases,  when  the  lower  portion  of  the  colon  is  invaginated  into  the 
upper  part  of  the  rectum  where  it  is  impossible  to  make  a resection  or 
anastomosis  by  lateral  apposition.  According  to  the  location  of  the 
invagination  the  operation  is  made  either  in  the  right  or  the  left 
iliac  region,  in  the  former  instance  the  opening  being  made  in  the 
caecum,  and  in  the  latter  in  the  descending  colon. 

Dubois*  reports  a case  of  intussusception  where  the  invaginated 
portion  could  be  felt  in  the  region  of  the  sigmoid  flexure  through  the 
abdominal  wall.  Colotomy  was  performed  above  the  seat  of  obstruc- 
tion and  the  patient  not  only  recovered,  but  four  months  later  the 
permeability  of  the  intestinal  canal  was  restored  spontaneously  but 
the  artificial  opening  had  not  closed. 

JEnterotomy. 

In  irreducible  iliac  and  ileo-csecal  invagination  an  enterotomv 
should  only  be  made  when  the  patient  is  in  such  a collapsed  condition 
that  more  radical  measures  are  inadmissible.  As  in  the  majority  of 
cases  the  invagination  is  below  the  ileo-ctecal  valve  the  artificial  open- 
ing should  be  made  in  the  right  iliac  region.  Should  the  invagination 
be  located  higher  up  in  the  intestinal  canal,  and  an  empty  collapsed 

* Enterotomie  pratiqu6e  in  extremis.  Journ.  de  Med.  de  Bruxelles,  December,  1878. 
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coil  of  intestine  present  itself  in  the  opening  it  should  be  pushed  aside 
and  search  made  for  a distended  loop.  An  enterotomy  is  justifiable 
even  when  the  patient  is  in  an  almost  pulseless  condition,  as  this  oper- 
ation is  attended  by  little,  if  any  shock,  as  it  can  be  done  in  a few  min- 
utes, and,  if  necessary,  without  an  anesthetic.  Emptying  the  bowel 
above  the  seat  of  obstruction  will  bring  relief  by  removing  the  ab- 
dominal distension  and  by  favorably  influencing  the  invaginated  part 
by  diminishing  the  hydrostatic  pressure  above  the  obstruction,  which 
in  itself  is  a potent  cause  in  maintaining  vascular  engorgement. 

Langenbeck  * saved  the  life  of  a patient  suffering  from  invagina- 
tion of  the  colon  by  an  enterotomy.  The  invagination  had  advanced 
so  far  that  the  apex  of  the  intussusceptum  could  be  felt  in  the  rectum. 
He  performed  Nelaton’s  operation  and  the  patient  recovered.  Nine 
months  after  the  operation  both  the  invagination  and  the  artificial 
anus  remained. 


Laparotomy. 

Remembering  that  the  general  mortality  of  invagination  is  70  per 
cent,  and  in  children  less  than  eleven  years  of  age  spontaneous  cure 
by  elimination  of  intussusceptum  does  not  exceed  12  per  cent.,  it  be- 
comes plain  that  in  cases  where  reduction  is  not  accomplished  by 
rectal  inflation  a laparotomy  is  indicated  in  all  instances  where  the 
general  condition  of  the  patient  is  such  as  to  justify  such  a procedure. 
It  is  true  that  the  experience  of  the  past  in  the  operative  treatment  of 
invagination  is  not  such  as  to  inspire  confidence,  but  it  must  not  be 
forgotten  that  almost  without  exception  the  abdomen  was  only  opened 
as  a last  resort  after  the  patient  had  been  completely  prostrated  by 
the  disease  or  after  the  invagination  had  given  rise  to  irreparable 
local  conditions.  Instead  of  discouraging  operative  interference  the 
statistics  collected  so  far  furnish  the  best  possible  argument  in  favor 
of  early  operations  where  simpler  measures  have  failed. 

Ashurst  f brought  together,  with  more  or  less  detail,  the  histories 
of  thirteen  cases  in  which  laparotomy  has  been  undertaken  for  the 
relief  of  intussusception.  Of  this  number  five  recovered,  and  eight 
ice  As  the  result  of  a study  of  his  cases  he  has  come  to  the  conclusion 
that  the  operation  is  not  admissible  in  patients  less  than  one  year  of 
age,  as  all  operations  to  that  date  done  in  children  less  than  a year  of 
age  proved  fatal.  He  also  advises  against  an  operation  when  the 
symptoms  present,  and  particularly  the  existence  of  intestinal  hem- 

Terh- der 

t Laparotomy  for  Intussusception.  Amer.  Journ.  Med.  Sciences,  July,  1874,  p.  48. 
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orrhage,  render  it  probable  that  the  tightness  of  the  intussusception 
will  lead  to  sloughing  of  the  invaginated  portion,  as  he  claims  that 
under  these  circumstances  an  operation  would  almost  surely  fail,  while 
there  is  a fair  hope  that  separation  of  the  invaginated  mass  may  lead 
to  spontaneous  recovery.  Experience  has  shown  that  a cure  by  spon-  ! 
taneous  elimination  of  the  intussusception  seldom  if  ever  takes  place 
in  very  young  children  and  infants,  consequently  the  hopelessness  of 
the  situation  in  such  cases  where  legitimate  efforts  at  reduction  have 
failed  can  be  advanced  as  the  most  logical  reason  in  favor  of  opera- 
tive treatment  as  the  patient  and  surgeon  have  nothing  to  lose  and 
everything  to  gain. 

Knaggs  * after  reporting  an  unsuccessful  case  of  abdominal  section 
for  invagination  that  occurred  in  his  own  practice  gives  the  results  of 
thirty-seven  operations  including  his  own.  Of  this  number  eight  re- 
covered, and  twenty-nine  died.  In  many  of  these  cases  peritonitis 
had  set  in  before  the  operation  was  performed,  and  this  condition  and 
not  the  operation  was  answerable  for  the  subsequent  fatal  issue. 

Sands  f has  tabulated  the  records  of  twenty-one  cases  of  lapar-  ' 
otomy  for  intussusception,  eight  of  which  have  occurred  since  the 
publication  of  Ashurst’s  paper.  Of  twenty  cases  in  which  the  result 
of  the  operation  is  given,  seven  recovered,  and  thirteen  proved  fatal, 
thus  showing  a mortality  of  65  per  cent.  After  a study  of  these 
cases  he  came  to  the  conclusion  that  the  prognosis  after  operation  is 
also  influenced  by  the  age  of  the  patient ; thus  of  twelve  cases  of  two 
years  old  or  under,  three  recovered,  and  nine  died.  Of  seven  cases 
sixteen  years  old  or  over,  four  recovered,  and  three  died,  showing 
that  the  mortality  is  greater  in  infants  than  adults.  Sands  remarks 
very  properly  that  the  mortality  depends  more  on  the  condition  of  the 
intestine  than  the  age  of  the  patient.  In  taking  all  cases  together  he 
has  found  that  the  mortality  of  the  operation  is  14  per  cent,  in  the 
easy,  and  91  per  cent,  in  the  difficult  cases. 

The  largest  number  of  operations  for  invagination  has  been  collected 
by  Braun. \ He  tabulated  fifty-one  operations  which  were  performed 
since  1870,  that  is,  operations  done  under  antiseptic  precautions.  Of 
this  number,  eleven  patients  were  cured,  and  forty  died.  In  twenty- 
seven  of  these  cases  disinvagination  was  effected,  and  in  twenty-four 
it  was  not ; of  the  former  eighteen  were  children,  and  nine  adults. 
Four  children  recovered,  while  fourteen  died.  Seven  adults  lived  and 
two  died.  Resection  of  the  invaginated  portion  was  practised  twelve 
times  with  only  one  recovery.  An  artificial  anus  was  established  in 
nine  cases,  followed  by  death  in  every  instance. 

*The  Lancet,  June  4,  and  11,  1887.  f New  York  Medical  Journal,  June,  1887. 

£ Verb,  der  deutschen  Gesellsckaft  f.  Ckirurgie,  1886. 
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Treves  f gives  the  general  mortality  in  one  hundred  and  thirty-three 
recorded  cases  as  72  per  cent.;  where  reduction  was  easy  it  was  30 
per  cent.,  and  when  difficult  91  per  cent.  No  one  can  look  over  these 
tables  without  noticing  that  the  mortality  was  greatly  influenced  by 
the  local  conditions,  as  when  the  reduction  was  easy  it  was  greatly  re- 
duced. This  fact  alone  should  convince  us  that  laparotomy  should  be 
resorted  to  without  delay  as  soon  as  a faithful  attempt  at  reduction 
by  rectal  insufflation  has  demonstrated  that  reduction  cannot  be  ac- 
complished in  any  other  way.  The  operation  should  be  done  as  a 
first,  and  not  as  a last  resort.  As  in  cases  of  strangulated  hernia  the 
obstacles  to  reduction  become  more  persistent  as  time  advances, 
and  the  danger  is  augmented  in  proportion  to  the  time  which  elapses 
until  reduction  is  attempted.  In  reference  to  the  time  when  the  oper- 
ation should  be  done,  I can  only  caution  against  delay  and  make  the 
positive  statement  that  it  should  be  done  as  soon  as  it  has  been  shown 
that  reduction  cannot  be  effected  by  rectal  insufflation.  The  age  of 
the  patient  should  not  enter  into  consideration  in  deciding  upon  the 
propriety  of  an  operation.  Sands  operated  successfully  upon  an  in- 
fant only  six  months  of  age,  where  the  ordinary  treatment  by  injec- 
tion and  inflation  had  been  only  partially  effective  in  accomplishing 
disinvagination.  The  csecum  and  appendix  vermiformis  and  a small 
portion  of  ileum  remained  firmly  fixed  in  the  sheath  and  it  required 
considerable  traction  force  to  release  them. 

Godleef  performed  abdominal  section  successfully  for  invagination 
in  a child  nine  months  old,  four  days  after  the  commencement  of  acute 
symptoms.  In  this  case  the  invagination  had  progressed  so  far  that 
the  apex  of  the  intussusceptum  protruded  at  the  anus. 

Mr.  HutchinsonJ  narrates  the  particulars  of  a successful  abdominal 
section  for  intussusception  in  a child  two  years  of  age.  The  invagi- 
nation had  commenced  in  the  ileo-csecal  region  and  during  the  course 
of  one  month  had  advanced  to  such  an  extent  that  the  intussusceptum 
was  extruded  several  inches  at  the  child’s  anus.  As  rectal  injections 
ailed  m reducing  the  bowel  the  abdomen  was  opened  by  an  incision 
t rougk  the  lmea  alba  below  the  umbilicus  and  the  intussusceptum 
was  then  easily  found,  and  as  easily  reduced.  The  child  made  a rapid 
recovery.  r 


As  a rule,  to  which  there  should  be  no  exception,  the  incision  should 
be  made  m the  median  line  as  it  furnishes  the  most  ready  access  to  the 
invagination  and  enables  the  operator  to  apply  the  various  surgical 
resources  with  the  greatest  facility.  For  special  indications  a lateral 


* The  Lancet,  December  13,  1884. 
t Medical  Times  and  Gazette,  Nov.  29, 


f The  Lancet,  December  16,  1882 

1883. 
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incision  can  be  made  later.  If  the  swelling  has  not  been  previously  , 
located  by  palpation  or  insufflation,  it  is  usually  not  difficult  to  find 
the  seat  of  obstruction.  As  soon  as  the  invaginated  part  has  been 
found  it  should  be  brought  into,  or  as  near  to  the  wound  as  possible 
♦ for  careful  examination,  as  the  future  action  of  the  surgeon  will  be 
guided  by  the  local  conditions  of  the  invaginated  bowel.  If  on  ex- 
amination no  evidences  of  gangrene  are  found  efforts  should  be  made 
to  effect  reduction. 

a.  Disinvagination. — In  recent  and  especially  acute  cases,  I am  sat- 
isfied that  the  difficulties  which  resist  reduction  are  not  to  be  sought 
in  the  presence  of  adhesions  as  often  as  in  the  swollen  cedematous  in- 
tussusception. The  same  measures  should  be  resorted  to  to  enable 
reduction  as  in  the  preliminary  treatment  of  a phimosis  or  paraphi- 
mosis. The  oedema  and  inflammatory  swelling  should  be  removed  be- 
fore any  efforts  at  reduction  are  made.  This  can  be  readily  accom-  ' 
plished  by  steady  and  uninterrupted  manual  compression  of  the  in-  | 
vaginated portion.  As  soon  as  the  swelling  has  been  reduced  in  this 
manner,  reduction  is  attempted  by  making  gentle  traction  upon  the 
bowel  above  the  neck  of  the  intussuscipiens.  Should  this  fail,  infla- 
tion is  practised,  and  as  soon  as  the  bowel  between  the  returning  cyl- 
inder and  the  sheath  has  become  expanded,  traction  is  again  made 
upon  the  upper  and  lower  ends.  If  this  maneuvre  fails  to  effect  re- 
duction, Rydygier’s  device*  of  making  traction  above  and  pushing 
from  below  can  be  tried.  Rydygier  also  directs  that  reduction  should 
be  facilitated  by  inserting  the  finger  between  the  intussusceptum  and 
the  intussuscipiens  for  the  purpose  of  breaking  up  adhesions.  Any 
one  who  has  had  much  experience  with  such  cases  must  have  observed 
that  the  neck  of  the  intussuscipiens  grasps  the  bowel  very  tightly  and 
that  any  such  efforts  as  the  introduction  of  a finger  woixld  be  almost 
certain  to  result  in  a rupture  of  the  bowel.  If  the  treatment  as  above 
dii’ected  does  not  effect  reduction  the  presence  of  adhesions  must  be  > 
suspected.  These  should  be  broken  up  not  by  the  introduction  of  the 
finger,  but  by  inserting  and  passing  around  the  bowel  a Kocher’s  di-  ; 
rector  or  a small  probe.  When  the  adhesions  have  been  severed  the 
efforts  at  reduction  by  traction  and  inflation  are  repeated. 

Roser  has  suggested  that  after  reduction  has  been  effected  the  in-  . 
vaginated  portion  should  be  sutured  to  the  abdominal  wall  for  the 
purpose  of  preventing  re-invagination.  Under  proper  treatment  it  is 
not  very  likely  that  re-invagination  will  take  place,  and  such  fixation 
might  subsequently  result  in  another  form  of  intestinal  obstruction. 
Re-invagination  can  positively  be  prevented  by  shortening  the  me- 

* Beilago,  Centralblatt  f.  Chirurgie,  1887,  p.  60. 
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sentery  at  the  point  of  invagination  by  folding  it  upon  itself  in  a 
direction  parallel  to  the  bowel  and  maintaining  it  in  this  position  by 
a few  catgut  sutures. 

Should  repeated  attempts  at  reduction  fail,  one  of  two  courses  of 
treatment  may  be  pursued:  1.  The  establishment  of  an  intestinal 
anastomosis.  2.  Resection  of  the  invaginated  portion  with  or  with- 
out circular  enterorrhaphy.  Resection  of  the  invaginated  portion 
especially  if  the  invagination  is  extensive,  is  a very  grave  undertaking’ 
as  it  requires  a long  time  for  its  execution,  a matter  of  vital  impor- 
tance in  these  cases,  and  it  involves  the  removal  of  important  parts 
an  on  these  accounts  should  never  be  resorted  to  unless  the  invagi- 
nated parts  show  evidences  of  gangrene. 

b.  Intestinal  Anastomosis.— An  intestinal  anastomosis  between  the 
bowel  above  and  below  the  invagination  by  decalcified  perforated  bone 
discs  can  be  made  in  fifteen  minutes,  and  at  once  restores  the  conti- 
nuity  of  the  intestinal  canal.  As  soon  as  the  hydrostatic  pressure 
above  the  obstruction  has  been  removed  by  this  operation,  the  danger 
of  gangrene  is  diminished,  and  the  bowel  may  again  become  permea- 
ble by  a subsequent  spontaneous  reduction  or  by  elimination  of  the 
mtussusceptum.  If  the  invagination  remains  permanently  it  does  no 
p.  iticulai  harm  as  the  obstructed  portion  has  been  excluded  by  the 
anastomosis  and  subsequently  undergoes  atrophic  changes.  In  cases 

,he  mtussuscePtum  has  advanced  beyond  the  sigmoid  flexure  it 
ould  become  necessary  after  ligation  to  remove  a part  of  it  through 
in  order  to  render  the  bowel  permeable  below  tfis 

ST-  ] m P°8SeSS10n  a numher  of  beautiful  specimens  of 
testmal  anastomosis  obtained  from  animals  in  which  I had  made  an 

arMfimal  invagination  and  subsequently  treated  them  by  making  an 
intestinal  anastomosis,  and  I am  firmly  convinced  that  the  same  tieat 
ment  will  prove  useful  in  practice. 

1 

be  readily  verified  by  difital  ^^"5^ 

which  at  once  produced  a ^^ation  of  the  rectum, 

B-  H, 7^1881°  Bauer.  Virchow  ffirecV,  Jahresbericht, 
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munication  has  been  found  on  post-mortem  examination  as  in  the  case 
reported  by  Gerry  and  referred  to  in  another  part  of  this  paper. 

c.  Resection. — The  only  indication  for  resection  is  furnished  by  gan- 
grene of  the  invaginated  portion.  The  extent  of  the  gangrene  is  im- 
material in  reference  to  the  advisability  of  making  a resection,  as  a 
small  gangrenous  spot  necessarily  would  lead  to  perforation  and  death 
from  septic  peritonitis,  unless  this  radical  measure  is  adopted.  The 
resection  must  always  include  the  entire  intussusceptum,  but  not  nec- 
essarily the  entire  sheath.  The  first  evidences  of  gangrene  upon  the 
external  surface  of  the  bowel  appear  about  the  neck  of  the  intussus- 
cipiens,  and  when  the  invagination  is  extensive  and  the  lower  portion 
of  the  sheath  presents  a healthy  appearance  it  is  only  necessary  to  re- 
sect the  neck  of  the  intussuscipiens  and  the  intussusceptum  which 
after  division  and  isolation  about  the  neck  can  be  drawn  out  and  re- 
moved. The  bowel  above  and  below  the  proposed  points  of  section 
should  be  tied  with  a rubber  band  to  prevent  faecal  extravasation  dur- 
ing the  operation.  The  mesenteric  attachments  must  be  tied  in  small 
sections  with  fine  silk  ligatures,  as  tying  in  larger  sections  or  with  cat- 
gut is  liable  to  be  followed  by  haemorrhage.  After  the  resection  has 
been  made  it  becomes  a serious  question  how  to  proceed  farther.  Shall 
the  continuity  of  the  intestinal  canal  be  restored  at  once  by  suturing  or 
shall  an  artificial  anus  be  established  ? When  the  resection  involves 
the  ileum  above  and  the  colon  below,  it  is  exceedingly  difficult  to  restore 
the  continuity  of  the  intestinal  canal  by  circular  enterorraphy  on  ac- 
count of  the  difference  in  the  lumina  of  the  bowel  to  be  united.  As 
ileo-caecal  invagination  is  the  most  common  form,  it  is  evident  that  as 
a rule  some  other  plan  must  be  followed.  Under  these  circumstances 
one  of  two  methods  of  procedure  can  be  chosen.  The  colon  at  the 
point  of  division  is  inverted  to  the  extent  of  an  inch  or  more,  and 
closed  by  making  a few  stitches  of  the  continued  suture  which  should 
embrace  only  the  serous  and  muscular  coats,  and  the  iliac  end  is  im- 
planted into  a slit,  corresponding  in  size  to  the  circumference  of  the 
bowel,  made  in  the  colon  on  the  side  opposite  to  the  meso-colon  at  a 
point  just  below  the  closed  end.  Fixation  is  most  effectually  secured 
by  rubber  ring  and  two  inversion  sutures  as  described  in  my  paper 
read  at  the  last  meeting  of  the  International  Medical  Congress,  to 
which  should  be  added  as  a matter  of  precaution  a superficial  con- 
tinued suture.  If  lateral  implantation  cannot  be  readily  done  an 
equally  efficient  method  consists  in  closing  both  ends  and  establishing 
the  continuity  of  the  intestinal  canal  by  lateral  apposition  with  decal- 
cified perforated  bone  plates  in  the  same  manner  as  has  been  described 
under  the  head  of  intestinal  anastomosis.  Restoration  of  the  conti- 
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nuity  of  the  intestinal  canal  after  resection  of  an  invaginated  bowel 
by  lateral  implantation  or  lateral  apposition  requires  much  less  time 
than  a circular  enterorrha])hy,  while  both  operations  secure  better  con- 
ditions for  definitive  healing  than  circular  enterorrhaphy,  and  on  these 
accounts  should  under  these  and  similar  circumstances  be  preferred  to 
the  latter  procedure. 

In  cases  of  colic  invagination  requiring  an  extensive  resection  ap- 
proximation of  the  two  ends  is  not  possible  on  account  of  the  distance 
they  are  separated  from  each  other  and  the  comparatively  slight  im- 
mobility of  this  part  of  the  intestine.  In  such  a case  lateral  implant- 
ation is  impracticable  for  the  same  reasons.  The  choice  lies  between 
the  establishment  of  an  artificial  anus  and  lateral  apposition  : the 
former  should  never  be  made,  as  in  case  of  recovery  of  the  patient  the 
faecal  fistula  would  remain  as  a permanent  condition  without  anv 
prospects  of  an  ultimate  cure.  The  continuity  of  the  intestinal  canal 
can  be  restored  at  once  m these  cases  by  making  an  ileo-colostomy  or 
a colo-colostomy  by  lateral  apposition  with  perforated  decalcified 
bone  plates,  according  to  the  location  or  extent  of  the  resection. 

Wassiljew  * reports  a very  interesting  case  of  resection  for  invagin- 
ation which  ultimately  terminated  in  recovery.  The  patient  was  a 
man  aged  twenty-five  years,  who  was  seized  with  abdominal  pain  and 
vomiting  As  the  symptoms  of  obstruction  did  not  yield  to  ordinary 
treatment,  laparotomy  was  performed  on  the  second  day.  On  opening 
the  abdominal  cavity  a swelling  was  readily  detected  in  the  riffht 

bfa°n  7T  -egl°n'  ThlS.SWellinS  was  d™  forwards,  and  found  to 
be  an  extensive  invagination  of  the  ileum  into  the  colon.  As  reduc- 

tion  eould  not  be  accomplished  an  elastic  ligature  was  tied  around  the 

gut  in  two  places  and  the  ileum  and  mesentery  were  divided  Then 

the .invaginated  portion  was  readily  withdrawn  and  about  seventeen 

r“  The  abd°--l  cavity  was  washed  out  "th  a 
solution  of  sublimate  and  the  cut  ends  of  the  gut  were  fixed  bv 

wUhenetbt0r  iabd°minal  W0UUd-  Mu0h  SaS  and  fa*al  matter  escaped 
when  the  ligatures  were  united.  Durino-  the  sixth  wppV  q . ’ 

performed  for  the  cure  of  the  artiflcill  a“  s aL  7 °P  T 

wsf  rrsr v*  - 

ploration  showed  ~ 

rSlX/ed™  aPPli6d  ; * “ « *•  ™ aa^ttilTe,; 

888^^0^  1 2^a^arotomk,  Resecti°  ^testini.  Heilung.  Central- 
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3.  Volvulus. 

Volvulus  or  twisting  of  a loop  of  intestine  around  its  axis  consti- 
tutes a well-defined  form  of  intestinal  obstruction.  This  pathological 
condition  can  only  occur  where  the  mesentery  of  the  bowel  is  of  con- 
siderable length  and  is  therefore  most  frequently  met  with  in  the 
lower  portion  of  the  ileum  and  at  the  sigmoid  flexure  of  the  colon. 
This  condition  as  compared  with  some  other  forms  of  intestinal  ob- 
struction is  quite  rare,  as  in  one  thousand  five  hundred  and  forty-one 
cases  of  obstruction  from  different  causes  collected  by  Leichtenstern  * 
and  analyzed  with  special  reference  to  the  anatomical  cause  of  the 
obstruction,  after  deducting  one  hundred  and  seventy-eight  due  to 
carcinoma,  thirty-three  cases  only  were  due  to  twisting  of  the  bowel, 
this  including  twists  of  both  the  sigmoid  flexure  and  the  ileum. 
Upon  another  page  the  same  author  gives  the  result  of  his  examina- 
tion of  seventy-six  cases  of  volvulus  which  he  has  collected,  and  of 
this  number  the  lesion  was  found  in  forty-five  cases  in  the  sigmoid 
flexure,  in  twenty-three  cases  in  the  ileum,  in  eight  cases  the  jejunum  and 
ileum  combined.  A simple  twist  of  a long  loop  of  intestine  one-half 
to  once  around  its  axis  does  not  necessarily  lead  to  intestinal  obstruc- 
tion. I made  a number  of  experiments  on  animals  by  rotating  a loop 
of  intestine  from  one-half  to  twice  around  its  axis  and  keeping  it  fixed 
in  this  position  by  suturing  at  the  base  of  the  loop,  and  yet  no  obstruc- 
tion was  produced.  These  experiments  are  interesting,  inasmuch  as 
they  show  that  the  primary  constriction  produced  in  making  and  main- 
taining the  volvulus  which  was  sufficient  to  cause  venous  engorgment 
in  the  twisted  loop  must  have  been  only  of  short  duration,  the  disap- 
pearance of  the  constriction  being  undoubtedly  due  to  the  gradual 
yielding  of  the  sutured  parts,  while  the  faulty  axis  of  the  twisted  loop 
was  maintained  by  the  sutures  the  circulation  improved  and  remained 
in  a sufficiently  vigorous  condition  to  adequately  nourish  the  most  dis- 
tant portions  of  the  volvulus.  In  most  cases  where  I made  a volvulus 
artificially  the  animals  did  not  suffer  from  intestinal  obstruction,  and 
yet  the  examination  of  the  specimens  showed  that  the  twist  had 
remained.  The  shortness  of  the  mesentery  had  undoubtedly  a great 
deal  to  do  with  the  restoration  of  the  circulation  in  the  twisted  loop,  as 
this  portion  of  the  bowel  immediately  after  fixation  always  presented 
a cyanosed  appearance.  While  it  was  found  difficult  to  force  fluid 
through  the  specimen  of  a volvulus,  during  life,  propulsion  of  the  intes- 
tinal contents  by  peristaltic  action  was  carried  on  in  a satisfactory  man- 
ner, as  the  bowel  above  the  volvulus  was  not  dilated,  and  contained  no 

* Ziemssen’s  Cyclopaedia  of  the  Practice  of  Medicine.  Amer.  Transl.,  vol.  iii. 
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abnormal  amount  of  fluid,  and  the  animals  manifested  no  symptoms 
indicative  of  intestinal  obstruction.  In  cases  where  death  has  been 
produced  by  volvulus  the  post-mortem  appearances  will  show  that  the 
obstruction  was  caused  not  so  much  from  mechanical  causes  as  from 
the  secondary  pathological  conditions  in  the  twisted  loop.  The 
abnormal  length  of  the  mesentery  found  in  these  cases  precludes  the 
possibility  of  partial  or  complete  spontaneous  reposition,  and  the  con- 
sequence is  that  the  parts  involved  in  the  volvulus  become  the  seat  of 
serious  vascular  disturbances  which  lead  to  cedema  and  paresis.  These 
secondary  conditions  are  followed  by  distension  of  the  intestine  and 
accumulation  of  intestinal  contents  which  cannot  fail  in  aggravating 
the  mechanical  difficulties  which  initiated  the  obstruction.  A number 
of  these  points  are  well  illustrated  by  a case  of  volvulus  reported  by 
Wilson.*  A boy,  nineteen  years  of  age,  without  any  premonitory 
symptoms  was  suddenly  seized  with  symptoms  of  acute  intestinal 
obstruction.  Colicky  pains  and  persistent  vomiting  were  the  most 


conspicuous  symptoms.  Tenderness  over  the  umbilicus  and  slight 
fullness  between  pubic  arch  and  umbilicus.  Whole  abdomen  tympa- 
nitic. Pulse  rapid  and  small.  Skin  pale  and  cold.  The  patient  died 
thirty-two  hours  after  the  commencement  of  the  attack.  The 
necropsy  showed  moderate  distension  of  the  intestines,  which  were 
also  found  congested.  Four  or  five  loops  of  the  small  intestines 
occupying  the  hypogastrium  were  of  a deep  purplish  black  color  and 
gangrenous.  They  were  also  considerably  more  distended  than  the 
surrounding  gut,  and  taken  together  they  compared  exactly  with  the 
outline  of  the  circumscribed  tympanitic  distension  observed  during 
life  in  this  region  of  the  abdomen.  On  careful  examination  these 
blackened  coils  of  intestine  were  found  to  constitute  a portion  of  the 
i eum,  five  feet  in  length,  tightly  twisted  upon  itself  in  its  mesenteric 
axis  The  lower  point  of  crossing  was  five  inches  above  the  ileo- 
cecal valve.  At  the  point  of  crossing  of  the  upper  and  lower  end  of 
the  volvulus  the  intestines  were  flattened  and,  with  the  corresponding 
mesentery  tightly  twisted  upon  itself,  forming  a firm,  hard  cord-like 

Lir  l oV  I*  aiKl  a half  ^ leDgth’  and  a little  more  than  one- 
an  inch  in  diameter.  The  twist  was  from  left  to  right  and 

“'t0Th^Plete  tm'niUPOn  ^ ^°-^ric  axis' of’  the 
were  du  yto  1 fatal  termination  in  this  case 

nn.  . d , t0.th  conTre8Slon  of  veins  at  the  base  of  the  volvulus  and 
not  to  the  obstruction.  I„  reference  to  the  causation  of  volvulus  a 
mbei  of  theories  have  been  advanced.  All  authors  are  agreed  upon 
one  point,  in  that  the  mesentery  must  be  of  abnormal  length.  1 

* Amer.  Journal  Med.  Sciences,  July,  1878,  p.  78. 
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Grawitz*  asserts  that  the  immediate  cause  of  a volvulus  is  to  be 
found  in  an  accumulation  of  intestinal  contents  above  a constricted 
portion  of  bowel.  The  distended  portion  of  intestine  above  the  seat 
of  constriction  undergoes  elongation  and  that  this  elongated  portion 
then  rotates  around  its  axis.  Henning  f studied  the  aetiology  of  vol- 
vulus experimentally.  He  ligated  the  intestine  in  animals  firmly  and 
then  injected  water  above  the  seat  of  obstruction.  In  the  small  intes- 
tines the  distended  and  elongated  coils  above  the  ligature  always 
showed  a tendency  to  rotate  upon  their  vertebro-mesenteric  axis,  and 
thus  a volvulus  was  produced.  In  the  large  intestines  on  account  of 
the  shortness  of  the  mesenteric  attachment,  the  same  experiment 
caused  rupture  of  the  bowel  before  a volvulus  could  be  produced.  He 
collected  a number  of  cases  of  volvulus  scattered  through  literature 
where  in  the  post-mortem  description  of  the  twisted  bowel  it  is  dis- 
tinctly stated  that  the  lumen  of  the  intestine  was  narrowed  by  some 
form  of  acquired  or  congenital  stenosis.  While  it  cannot  be  denied 
that  chronic  obstruction  may  be  a direct  or  indirect  cause  of  volvulus 
by  producing  not  only  elongation  of  the  intestine,  but  also  of  the  mes- 
entery above  the  seat  of  obstruction  many  cases  have  been  reported 
where  no  such  condition  was  found,  and  where,  therefore,  the  lesion 
was  due  to  other  causes. 

NieberdingJ  has  recently  called  attention  to  another  cause  of 
volvulus.  He  has  reported  a case  which  occurred  in  Bumm’s  practice 
where  after  an  ovariotomy  a volvulus  of  the  small  intestine  occurred 
which  proved  fatal  after  a few  days.  During  the  opex-ation,  the 
omentum,  which  was  adherent  to  the  cyst,  was  separated  and  a portion 
was  excised.  The  necropsy  showed  that  the  raw  surface  of  the 
omental  stump  had  formed  an  adhesion  to  a loop  of  the  small  intestine 
and  above  the  fixed  point  a volvulus  was  found.  He  reported  another 
and  somewhat  similar  case  which  came  under  his  own  observation.  A 
large  cysto-sarcoma  of  the  left  ovary  was  removed  in  a girl  twenty- 
nine  years  of  age.  Before  closing  the  wound  it  was  noticed  that  the 
omentum  was  so  short  that  the  intestines  could  not  be  covered  by  it 
in  the  region  of  the  incision.  At  the  end  of  the  second  day  symptoms 
of  acute  obstruction  set  in,  the  temperature  remaining  normal.  As  the 
symptoms  increased  in  gravity  and  the  ordinary  treatment  proved 
fruitless,  the  wound  was  opened  and  a loop  of  intestine  was  found  ad- 
herent to  the  left  margin  of  the  peritoneal  wound,  and  after  this  was 

* Virchow  u.  Hirsch’s  Jahresbericht,  1876,  B.  I,  p.  284. 

f Beitrage  zur  Kenntniss  der  Pathogenese  des  Volvulus.  Dissertation.  Berlin,  1883. 

\ Beitrag  zur  Darmocclusion  nach  Ovariotomie.  Centralblatt  f.  Gynekologie,  1888, 
No.  12. 
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separated  a volvulus  was  detected.  The  bowel  was  untwisted  and  its 
contents  forced  into  the  segment  farther  down  beyond  the  seat  of 
obstruction  and  the  detached  loop  pushed  beyond  the  reach  of  the 
abdominal  wound  and  the  abdomen  closed.  The  day  after  the  opera- 
tion the  intestinal  canal  appeared  to  be  permeable  as  gas  escaped  per 
rectum,  but  evidences  of  peritonitis  set  in  and  the  patient  died  with 
symptoms  of  collapse.  He  believes  that  the  peritonitis  was  produced 
by  the  obstruction. 

G.  Braun*  reports  a case  of  volvulus  in  a woman  occurring  at  the 
end  ol  pregnancy  and  believes  that  the  pressure  of  the  gravid  uterus 
upon  the  sigmoid  flexure  produced  the  obstinate  constipation  which 
preceded  the  attack  and  gave  rise  to  elongation  of  the  mesentery 
and  bowel  above  the  seat  of  compression  to  a sufficient  extent  to 
cause  volvulus.  At  the  time  she  was  admitted  into  the  hospital  the 
abdomen  was  enormously  distended,  nausea  but  no  vomiting.  On 
the  next  day  labor  pains  set  in  and  she  was  delivered  of  a dead 
child.  On  the  same  day  vomiting  commenced  and  a tendency  to  col- 
lapse was  observed.  The  day  after  delivery  she  complained  of  in- 
tense pain  in  the  abdomen,  difficulty  in  breathing,  and  great  prostration, 
and  in  a few  days  she  died,  the  symptoms  pointing  to  an  intestinal 
obstruction  remaining  constant.  At  the  necropsy  the  sigmoid  flexure 
and  its  mesentery  were  found  greatly  elongated  and  rotated  twice 
around  its  axis.  That  volvulus  is  not  a frequent  complication  of 
pregnancy  becomes  apparent  from  the  statement  of  Braun,  that  this 
was  the  first  case  in  sixty  thousand  deliveries  which  had  come  under 
his  own  observation. 


Kuettnerf  had  unusual  opportunities  to  study  this  form  of  intestinal 
obstruction,  as  four  cases  came  under  his  own  treatment  in  the  short 
space  of  two  and  a half  years.  As  predisposing  causes  he  mentions 
advanced  age,  emaciation,  as  the  latter  is  attended  by  an  absence  of 
fat  in  the  omentum  and  mesentery  which  renders  the  peritoneal  cavity 
more  spacious.  Abnormal  length  of  mesentery  and  intestinal  tract  is 
also  enumerated  as  an  important  element  in  the  causation  of  volvulus 
Among  the  exciting  causes  he  mentions  as  the  most  important  unequal 
8 n U 10n  of  lntestinal  contents  and  exaggerated  peristalsis.  He 
never  observed  peritonitis  in  any  of  his  cases  even  if  life  was  pro- 
on  tc  or  ve  or  six  days.  He  believes  that  in  these  cases  the  rapid 

a termination  is  due  to  pressure  upon  the  sympathetic  nerves  which 
-causes  paralysis  and  destroys  life  in  the  same  manner  as  peritonitis. 

B“““e  aur  Qn‘Tidittt  u“a  Gebiirt- 
f Ueber  mnere  Incarcerationen.  Virchow's  Archiv.,  B.  XLIII,  p.  478. 
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He  asserts  that  the  complicated  forms  of  knotting  of  the  intestines 
which  are  still  described  in  the  text-books  as  rare  but  distinct  forms 
of  obstruction  are  only  varieties  of  volvulus. 

Treatment—  Treves  in  his  paper  on  “ The  Operative  Treatment  of 
Intestinal  Obstruction*  claims  that  this  form  of  obstruction  is  only 
aggravated  by  forcible  rectal  injections,  as  such  a procedure  will  tend 
to  tighten  rather  than  to  relax  the  twist.  Of  the  operative  treatment 
he  says  that  simple  laparotomy  is  an  unpromising  procedure,  but  that 
in  the  future  he  will  make  the  incision  in  the  median  line,  puncture 
the  gut,  and  attempt  its  reduction  ; if  this  fail,  or  the  result  appear 
unsatisfactory,  he  will  evacuate  the  involved  gut  through  an  opening 
in  the  summit  of  the  flexure,  unfold  the  volvulus,  and  establish  an 
artificial  anus,  using  the  opening  just  mentioned  for  that  purpose.  In 
some  cases  of  volvulus  the  rotation  around  the  vertebro-mesenteric 
axis  is  often  less  than  one  complete  circle  and  before  the  involved 
bowel  has  become  considerably  changed  by  the  twist  a reduction 
might  be  effected  by  dilating  and  elongating  the  bowel  below  the  seat 
of  obstruction,  thus  bringing  the  same  causes  to  bear  which  have  pro- 
duced the  displacement,  but  in  an  opposite  direction.  Careful  infla- 
tion with  hydrogen  gas  soon  after  the  obstruction  has  occurred  will  be 
a harmless  procedure,  and  in  favorable  cases  might  lead  to  the  desired 
result.  That  this  method  of  reduction  should  not  be  tried  after  the 
twisted  loop  has  become  softened  and  greatly  distended  by  intestinal 
contents  requires  no  explanation.  Of  all  forms  of  intestinal  obstruc- 
tion volvulus  leads  most  rapidly  to  a fatal  termination.  This  fact 
alone  is  a sufficient  warning  to  lose  but  little  time  by  temporizing 
measures.  If  life  is  to  be  saved  prompt  operative  treatment  must  be 
adopted.  After  the  symptoms  have  become  sufficiently  well  marked, 
if  insufflation  proves  unavailing,  laparotomy  should  be  resorted  to  at 
once  without  reference  to  the  time  which  has  elapsed.  If  the  abdo- 
men is  opened  before  the  bowel  has  undergone  serious  pathological 
changes  reduction  will  not  be  difficult,  and  as  the  intestine  is  other- 
wise in  a healthy  condition  the  prospects  of  a favorable  termination 
are  good.  In  such  a favorable  case  it  would  not  only  be  prudent,  but 
imperative  to  resort  to  means  to  prevent  a recurrence  of  the  volvulus. 
As  an  elongated  mesentery  plays  the  most  important  role  in  its  pro- 
duction the  best  prophylactic  means  against  a recurrence  would  be  to 
shorten  the  mesentery.  Resection  of  the  mesentery  is  out  of  question, 
as  such  a procedure  might  result  in  gangrene  of  a corresponding  por- 
tion of  the  gut.  Shortening  of  the  mesentery,  however,  can  be 
effected  by  folding  and  suturing  the  mesentery  in  the  same  manner  as 

*The  British  Medical  Journal,  August  29,  1885. 
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has  been  described  in  treating  of  the  operative  treatment  of  invagina- 
tion. Such  an  expedient  would  shorten  the  mesenteric  attachment 
without  interfering  with  the  intestinal  circulation.  If  the  twisted 
portion  of  the  intestine  presents  evidences  of  gangrene,  resection  be- 
comes necessary,  and  after  it  has  been  done  the  continuity  of  the  in- 
testinal canal  should  be  restored  by  circular  enterorrhaphy  or  by 
lateral  approximation  with  decalcified  perforated  bone  plates.  If  re- 
duction cannot  be  accomplished  without  evacuating  the  distended 
bowel  an  incision  should  be  made  on  its  convex  surface  at  the  summit 
of  the  loop,  and  its  contents  removed  by  pouring  it  out,  taking,  of 
course,  all  the  necessary  precautions  not  to  soil  the  peritoneal  cavity. 
After  this  has  been  done  the  visceral  wound  should  be  sutured  and 
another  attempt  made  at  reduction.  If  this  does  not  succeed  and  the 
symptoms  are  such  that  the  necessary  time  required  for  resection 
would  prove  an  element  of  danger,  the  volvulus  should  be  left  and  the 
obstruction  rendered  harmless  by  establishing  a communication  be- 
tween the  bowel  above  and  below  the  volvulus  by  lateral  apposition 
with  decalcified  perforated  bone  plates. 


4.  Obstruction  by  Flexion  and  Adhesion. 

Every  pathologist  who  has  carefully  examined  the  intestinal  canal 
of  persons  who  have  acute  peritonitis  must  have  noticed  the  presence 
of  numerous  flexions  caused  by  visceral  and  parietal  adhesions,  and  yet 
such  patients  seldom  exhibited  well  marked  symptoms  of  intestinal 
obstruction  during  life.  I have  observed  the  same  conditions  in  ani- 
mals during  my  experimental  work  on  the  intestinal  canal  and  seldom 
found  that  simple  flexion  gave  rise  to  intestinal  obstruction.  I have 
made  numerous  flexions  when  performing  operations  for  establishing 
intestinal  anastomosis,  and  in  most  instances  satisfied  myself  by  exanv 
ination  of  the  specimens  that  fluids  passed  them  without  great  diffi- 
culty. If  the  bowel  at  the  point  of  flexion  remains  free,  certain  por- 
tions of  its  wall  will  yield  to  pressure  from  within  of  the  fluid  intes- 
tinal contents,  and  gradually  the  lumen  of  the  bowel  will  become 
restored.  If,  on  the  other  hand,  the  entire  circumference  of  the  bowel 
at  the  point  of  flexion  has  become  fixed  and  immovable  by  inflamma- 
tory adhesions  or  other  pathological  products,  a compensating  dilata- 
tion becomes  impossible  and  flexion  becomes  a direct  and  serious 
cause  of  obstruction.  In  recent  cases  of  flexion  of  course  the  circum- 

t kHnen0f  theWl  attheP°^  ^ flexion  is  equal  Tn 
ze  to  that  above  or  below  the  obstruction.  The  obstruction  in  such 

cases  is  not  caused  by  stenosis,  but  by  compression  of  the  distal  limb 

exion  by  the  intestinal  contents  in  the  proximal  portion,  thus 
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causing  a valvular  closure  not  at,  but  just  beyond  the  seat  of  flexion. 
This  is  more  likely  to  take  place  if  the  apex  of  the  flexed  portion  of 
the  bowel  is  adherent  to  some  fixed  point,  as  in  this  case  compen- 
satory dilation  of  the  intestinal  wall  at  a point  corresponding  to  the 
apex  of  the  flexion  cannot  take  place.  When  a flexion  has  existed  for 
a long  time  without  having  given  rise  to  symptoms  of  obstruction,  it 
finally  may  cause  occlusion  by  a cicatricial  stenosis  at  the  seat  of 
flexion  due  to  a circumscribed  plastic  inflammation  and  cicatricial  con- 
traction of  the  inflammatory  product.  Such  a case  came  under  the 
observation  of  Obalinski.*  A boy,  eighteen  years  old,  had  suffered 
from  typhoid  fever  eight  months  before  the  attack  of  intestinal  ob- 
struction set  in.  Some  time  before  the  acute  symptoms  appeared  he 
suffered  from  pain  in  the  abdomen  which  gradually  increased  in  in- 
tensity until  the  clinical  picture  of  obstruction  was  well  marked.  On 
the  eighth  day  after  the  attack  the  abdomen  was  opened  by  a median 
incision.  Distended  and  collapsed  intestinal  coils  came  within  easy 
reach.  The  obstruction  consisted  of  a rectangular  flexion  of  the  small 
intestine  caused  by  a pseudo-ligament  the  size  of  a lead  pencil.  After 
division  of  this  band  and  straightening  the  bowel,  it  was  seen  that  it 
was  considerably  contracted  at  the  point  of  flexion  by  a circular 
cicatrix,  but  as  it  was  permeable  nothing  further  was  done.  The  boy 
was  discharged  cured  four  weeks  after  the  operation.  That  the  pres- 
sure of  intestinal  contents  in  the  proximal  bar  is  exerted  mainly  upon 
the  spur  which  forms  in  acute  flexions  between  the  two  bars,  is  well 
shown  by  a specimen  described  by  Birkettf  where  an  intestinal  anasto- 
mosis was  established  spontaneously  by  ulceration  between  the  ap- 
proximated adherent  tubes  at  the  point  of  compression,  so  that  the  in- 
testinal contents  passed  directly  from  one  intestine  to  the  other 
through  this  “ fistula  bimucosa  ” instead  of  traversing  the  loop.  The 
patient  was  a man,  aged  fifty-eight,  who  six  months  before  his  death 
had  presented  a strangulated  hernia  that  had  been  reduced  by  taxis. 
When  the  flexion  is  very  acute,  the  spur  formed  by  the  apex  of  the 
approximated  walls  of  both  bars  acts  like  a valve  in  closing  the  lumen 
of  the  distal  bar  under  the  influence  of  the  hydrostatic  pressure  from 
the  accumulation  of  intestinal  contents  above  the  seat  of  flexion. 
NicaiseJ  has  reported  a typical  case  of  this  kind.  A man,  aged 
twenty-five  years,  was  operated  upon  for  strangulated  hernia  five 
years  before  the  attack  of  intestinal  obstruction.  Since  the  herni- 

* Weitere  Beitrage  zur  Laparotomie  bei  inneren  Darmocclusionen.  Wiener  Med. 
Presse,  1886,  Nos.  4-12. 

f Pathological  Soc.  Transactions,  vol.  x.  1859. 

% Bulletin  et  Mem.  de  la  Soc.  de  Chirurgie,  Paris,  1880,  p.  583. 
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otomy  he  had  suffered  frequently  from  attacks  of  vomiting  and  con- 
stipation with  abdominal  pain.  The  last  attack  was  so  severe  that 
enterotomy  was  performed.  He  died  the  next  day.  The  necropsy 
revealed  an  acute  flexion  which  had  become  permanent  by  old  adhe- 
sions. The  flexion  was  so  acute  that  the  mucous  membrane  at  its  apex 
constituted  a kind  of  valve  across  the  lumen  of  the  bowel.  After  lib- 
eration of  a flexed  bowel  the  seat  of  an  intestinal  obstruction  it  be- 
comes a step  in  the  operation  to  resort  to  such  prophylactic  measures 
as  may  appear  necessary  to  prevent  a return  of  the  malposition  and 
to  cover  as  far  as  possible  the  peritoneal  defects  which  have  been 
made  during  the  separation  of  the  loop.  Winslow*  reports  a case  in 
point.  In  this  case  a loop  of  the  small  intestines  was  found  firmly 
adherent  in  the  pelvis  over  an  area  of  six  inches  and  sharply  flexed. 
After  it  was  carefully  detached  it  was  found  denuded  of  peritoneum 
over  a small  space.  The  continuity  of  the  peritoneal  surface  was  re- 
stored by  applying  a number  of  sutures  transversely  to  the  long  axis 
of  the  bowel.  It  is  distinctly  stated  that  this  portion  of  the  bowel 
was  deeply  congested,  hence  the  seat  of  the  texural  changes  conse- 
quent upon  the  obstruction.  In  most  cases  of  flexion  which  have  been 
described  in  connection  with  intestinal  obstruction  the  flexed  bowel 
was  found  either  in  the  pelvis  near  the  internal  inguinal  rings,  or  in 
the  ileo-caecal  region,  localities  where  localized  peritonitis  is  most  fre- 
quently met  with.  If,  after  the  reduction  of  a strangulated  hernia  the 
replaced  loop  of  intestine  is  or  becomes  the  seat  of  a plastic  periton- 
itis it  forms  an  attachment  to  the  abdominal  parietes  or  viscera  with 
which  it  comes  in  contact.  In  case  the  adhesion  thus  formed  remains 
firm  and  is  not  drawn  out  in  the  form  of  a band,  or  a flexion  may 
form  by  the  free  portion  of  the  bowel  changing  its  relative  position, 
and  the  two  bars  of  the  flexion  thus  formed,  when  in  close  contact 
, and  the  seat  of  the  same  plastic  inflammation  become  adherent  and  the 
flexion  becomes  permanent.  If  the  continuity  of  the  bowel  cannot  be 
restored  by  separation  of  the  adhesions  in  the  operative  treatment  of 
obstruction  caused  by  flexion  and  the  tissues  at  the  seat  of  obstruc- 
tion present  no  evidences  of  gangrene  an  anastomosis  between  the  two 
bars  of  the  flexion  should  be  made  in  preference  to  resection  and  cir- 
cular suturing.  Circumscribed  spots  of  gangrene  can  be  excised  and 
e wound  sutured  transversely  to  the  long  axis  of  the  bowel  as  this 
Trill  cause  no  stenosis  and  will  tend  to  correct  the  faulty  position  of 
the  bowel.  As  in  cases  of  constriction  by  bands,  if  it  is  found  diffi- 
cult to  separate  the  adhesions  no  attempt  should  be  made  to  liberate 
the  gut  until  a rubber  ligature  has  been  applied  to  each  bar  of  the 

* Amer.  Journal  Med.  Sciences,  vol.  xli.,  p.  411. 
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flexion  to  prevent  faecal  extravasation  should  the  bowel  be  ruptured 
during  the  separation. 

Adhesions. — Quite  recently  a number  of  abdominal  surgeons  have 
published  their  experience  in  reference  to  the  occurrence  of  intestinal 
obstruction  after  laparotomy.  A number  of  cases  of  intestinal 
obstruction  which  occurred  soon  after  ovariotomy  were  found  to  have 
been  caused  by  extensive  parietal  adhesions  of  the  intestines,  hence 
the  question  has  been  discussed  how  such  adhesions  are  to  be  pre- 
vented. 

P.  Mueller*  has  advised  that  in  difficult  ovariotomies  adhesions  of 
the  intestines  amongst  themselves  and  with  the  abdominal  walls  should 
be  prevented  by  avoiding  external  compression  by  bandages  and  by 
filling  the  abdominal  cavity  with  a physiological  solution  of  common 
salt  (0.7  per  cent.)  For  the  purpose  of  limiting  peritoneal  absorption 
he  suggests  that  the  solution  should  be  introduced  from  time  to  time 
and  finally  should  be  withdrawn  through  the  drainage  tube. 

Olshausenf  has  found  in  all  the  cases  of  intestinal  obstruction  after 
ovariotomy  that  occurred  in  his  practice  that  the  obstruction  was 
caused  by  adhesion  of  an  intestinal  loop  to  the  surface  of  the  stump. 
Mueller’s  prophylactic  treatment  he  considers  rational,  especially  in 
cases  where  the  operation  is  attended  by  considerable  haemorrhage. 
Schatz  holds  that  visceral  and  parietal  adhesions  of  the  intestines 
after  ovariotomy  are  a much  more  frequent  condition  than  is  generally 
believed.  He  is  of  the  opinion  that  serious  consequences  do  not  nec- 
essarily follow  such  condition.  Gusserow  asserts  that  adhesions  are 
frequently  found  on  making  a second  laparotomy  in  the  same  patient 
without  having  produced  any  outward  symptoms. 

Kaltenbach  now  uses  a 1-6000  solution  of  sublimate  in  place  of  car- 
bolic acid  solution,  and  since  he  has  made  this  change  he  has  not 
observed  a case  of  intestinal  obstruction  in  fifty-four  consecutive 
larparotomies,  while  of  twenty-four  cases  where  carbolic  acid  was 
used  he  lost  two  cases  from  this  cause.  Kruckenberg  attributes  to  the 
use  of  sublimate  an  influence  in  causing  plastic  adhesions  and  asserts 
that'since  he  has  abandoned  this  agent  he  has  had  no  cases  of  internal 
obstruction  after  ovariotomy.  Sanger’s  experiments  appear  to  prove 
that  for  the  formation  of  a firm  and  permanent  adhesion  only  one 
wounded  surface  is  necessary.  Schwarz  believes  that  parietal  adhe- 
sions along  the  internal  surface  of  the  abdominal  wound  are  of  fre- 
quent occurrence  because  intestinal  loops  are  caught  in  the  furrow  of 

* Zur  Nachbehandlung  schwerer  Laparotomien.  Archiv.  f.  Gynaekologie,  B.  XXV Til, 
Heft  3. 

f Yerh.  der  Deutschen  Gesellschaft  fur  Gjcaskologie,  1886. 
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peritoneum  along  the  line  of  suturing,  where  an  additional  irritation 
is  met  with  on  the  part  of  the  sutures. 

Martin*  as  early  as  1865  reported  two  cases  which  illustrate  one  of 
the  dangers  which  follow  puerperal  pelveo-peritonitis.  In  one  case  the 
peritonitis  followed  a manual  separation  of  the  placenta.  The  patient 
made  a rapid  recovery,  but  six  weeks  latter  symptoms  of  acute  intes- 
tinal obstruction  developed  from  which  the  patient  died  on  the  fourth 
day.  On  post-mortem  the  cause  of  obstruction  was  found  to  be  a firm 
pseudo-membranous  band  which  connected  the  anterior  surface  of  the 
caecum  with  a coil  of  the  small  intestine.  In  the  second  case  a metro- 
peritonitis followed  a normal  delivery  which,  however,  yielded  to 
proper  treatment  on  the  fifth  day.  During  the  seventh  week  after 
delivery  symptoms  of  acute  intestinal  obstruction  set  in  and  the  dis- 
ease proved  fatal  after  a few  days.  A similar  condition  as  in  the  first 
case  was  found  at  the  post-mortem. 

Hirschf  presents  at  length  the  results  of  his  observations  and 
researches  on  intestinal  obstruction  after  ovariotomy  to  one  of  three 
causes  : 1.  Adhesions  of  an  intestinal  loop  to  abdominal  incision  and 

occlusion  from  the  traction  of  the  cicatrix.  2.  Aseptic  plastic  peri- 
tonitis which  by  causing  extensive  adhesions  results  in  immobilization 
of  a considerable  portion  of  the  intestinal  canal  which  leads  to  copros- 
tasis and  complete  obstruction.  3.  Impaction  of  an  intestinal  loop 
between  a pedicle,  treated  by  the  extra  peritoneal  method,  and  the 
abdominal  wall.  Sir  Spencer  Wells  reported  eleven  deaths  from  this 
cause  in  1000  cases  of  ovariotomy.  Usually  the  obstruction  occurs 
soon  after  the  operation,  but  several  years  may  elapse  before  the  acci- 
dent takes  place.  The  symptoms  are  the  same  as  in  the  obstruction 
from  other  causes. 

The  prognosis  in  cases  of  obstruction  from  intestinal  adhesions  is 
extremely  unfavorable.  Of  the  fourteen  cases  collected  by  the  writer, 
only  one  recovered  after  secondary  laparotomy.  In  view  of  the  great 
mortality  which  attends  this  the  most  serious  complication  after  lapar- 
otomy it  is  exceedingly  important  to  resort  to  proper  prophylactic 
measures  in  all  cases  of  intra-abdominal  operations.  In  the  first  place, 
when  the  operation  is  done  in  an  aseptic  peritoneal  cavity  all  irritat- 
ing antiseptic  solutions  should  be  kept  from  coming  in  contact  with 
the  peritoneum,  as  their  local  irritant  action  might  produce  a plastic 
peritonitis.  The  peritoneum  should  not  be  unnecessarily  bruised  or 
sponged,  as  a slight  traumatic  irritation  may  be  productive  of  a cir- 

* Zwei  Falle  von  Darmeinklemmung  durch  Exsudatfaden  nach  Wockenbetten. 
Monatsschrift  fur  Geburtskunde,  July,  1865. 
f Archiv  f.  Gyneekologie,  B.  XXXII.,  Heft  2. 
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cumscribed  adhesive  inflammation.  Finally  it  should  be  the  aim  of 
the  surgeon  to  restore,  if  possible,  the  continuity  of  the  peritoneal  sur- 
face should  any  defects  be  found  during  or  caused  by  the  operation 
before  the  abdomen  is  closed.  Adhesion  of  the  intestines  to  the 
abdominal  incision  can  be  prevented  by  spreading  the  omentum  care- 
fully over  the  intestines  the  whole  length  of  the  incision.  Limited 
defects  can  be  readily  closed  by  suturing.  The  cut  surface  of  the 
pedicle  after  ovariotomy  should  be  covered  by  stitching  the  perito- 
neum over  it.  The  stump  after  supra-vaginal  amputation  is  treated 
in  a similar  manner.  Parietal  and  visceral  defects  not  amenable  to 
suturing  can  be  covered  with  an  omental  graft  which  is  stitched  to  the 
margins  of  the  defect  with  catgut  sutures.  In  cases  of  intestinal  i 
obstruction  due  to  extensive  adhesions  after  operations,  or  attacks  of 
circumscribed  peritonitis,  it  is  essential  to  resort  to  early  operative 
treatment  whi  ch  consists  in  separating  the  adhesions  and  in  restoring 
peritoneal  defects  as  far  as  possible  for  the  purpose  of  guarding 
against  similar  attacks  in  the  future.  After  the  intestine  has  been 
liberated  it  is  advisable  to  place  the  detached  portion  in  some  part  of 
the  abdominal  cavity  where  a similar  condition  is  less  likely  to  occur. 


5,  Strangulation  by  Ligamentous  Lands  or  Diverticula. 

Ligamentous  bands  resulting  from  old  adhesions  are  usually  found 
in  parts  of  the  abdominal  cavity  most  frequently  the  seat  of  peritoni- 
tis, viz  : in  the  pelvis  and  the  ileo-cmcal  region.  Their  formation  can 
generally  be  traced  to  a broad  parietal  adhesion  which  by  the  peri- 
staltic action  of  the  free  portion  of  the  intestine  has  become  elongated 
and  often  narrowed  to  a delicate  cord.  It  becomes  a cause  of  obstruc- 
tion when  the  migrating  or  free  end  forms  an  attachment  to  some 
fixed  point  which  renders  then  the  band  tense  and  unyielding,  and  in 
case  a loop  of  intestine  becomes  ensnared  underneath  it  strangulation 
takes  place  in  the  same  manner  as  in  strangulated  hernia,  the  con- 
stricting cord  by  its  pressure  causing  venous  engorgement  below  the 
constriction  and  by  the  increased  peristaltic  action  of  the  proximal 
limb  of  the  loop  forcing  intestinal  contents  into,  but  not  through,  the 
constricted  loop.  As  in  hernia,  an  intestine  may  have  become  adher- 
ent and  fixed  underneath  such  a band  for  an  indefinite  period  of  time 
without  strangulation  taking  place,  as  long  as  the  immediate  causes  of 
strangulation  are  absent.  Any  causes  which  disturb  the  mechanical 
relations  still  further  in  such  a case,  as  a fall,  lifting,  coughing,  the 
administration  of  an  active  cathartic,  etc.,  may  bring  on  an  acute 
attack  of  intestinal  obstruction.  The  history  of  cases  of  intestinal 
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obstruction  due  to  the  presence  of  a ligamentous  band  frequently  refers 
to  an  attack  of  peritonitis  through  which  the  patient  passed  perhaps 
years  before  and  as  frequently  alludes  to  one  of  the  above  mentioned 
proximate  causes  as  preceding  the  attack  of  intestinal  obstruction.  A 
displaced  neck  of  hernial  sac  may  cause  obstruction  in  the  same  man- 
ner as  a ligamentous  band.  Kurz*  treated  such  a case  successfully  by 
laparotomy.  The  patient,  a man  thirty-three  years  of  age,  had  been 
the  subject  of  a small  inguinal  hernia  for  several  years  without  caus- 
ing  much  inconvenience,  when  symptoms  of  acute  intestinal  obstruc- 
tion set  in,  the  inguinal  canal  was  carefully  examined  and  was  found 


empty.  The  symptoms  of  obstruction  were  very  grave,  including  a 
subnormal  temperature  and  faecal  vomiting  at  the  time  the  operation 
was  pei  formed.  Digital  exploration  of  the  ileo-caecal  region  through 
a median  abdominal  incision  led  to  the  discovery  of  a ring  in  which 
the  colon  had  become  ensnared.  Reduction  by  moderate  traction 
was  found  impossible,  and  it  was  found  necessary  to  incise  the  ring  at 
two  points  when  the  bowel  which  was  deeply  congested  was  readily 
withdrawn.  The  ring  was  found  displaced  four  inches  from  the  in- 
ternal ring.  The  patient  made  a rapid  and  satisfactory  recovery.  In 
other  instances  the  contents  of  the  hernia,  either  the  omentum  or  the 
intestinal  loop,  when  in  a condition  of  plastic  inflammation  may  lead 
to  the  formation  of  a ligamentous  band  when  either  of  these  struc- 
tures become  attached  too  near  the  intestinal  ring  the  adhesion  which 
forms  lengthening  out  until  it  is  attached  to  some  other  fixed  point. 
Obref  described  the  post-mortem  appearances  of  such  a case.  The 
strangulated  loop  had  wandered  to  near  the  xyphoid  cartilage  ; while 
between  it  and  the  inguinal  ring  a cord  seventeen  inches  long  was 
found.  A band  of  constriction  can  also  be  formed  by  the  margins  of 
an  opening  m the  mesentery  or  omentum  in  which  a loop  of  intestine 
can  become  strangulated.  In  such  cases  it  becomes  necessary  after 
reduction  has  been  effected  to  close  the  opening  by  sutures  to  prevent 
a possible  relapse  of  the  obstruction  from  the  same  cause.  An  adher- 
ent portion  of  omentum  in  the  course  of  time  may  become  drawn  out 

TZn  TTW  tTW1Sted  C0Fd  Which  ma-v  become  a cause  of  internal 
strangulation  In  operating  for  intestinal  obstruction  caused  by  con- 

st^gfiant  r ^ 'i  alWajS  necessar^  after  reReymg  the  point  of  con- 

To  fin  1 m tL°Un  t0  SerCh  f01’  additional  bands  as  ^ is  not  unusual 
find  more  than  one.  ObalinskiJ  made  a laparotomy  for  intestinal 

obstruction  on  the  third  day  after  the  appearance  of  acute  s^pt‘1 

* Deutsche  Med.  Wochenschrift,  March  25,  1885. 

f Pathological  Society  Transactions,  1851,  p.  95. 

f Wiener  Med.  Presse,  No.  4-12,  1886. 
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On  introducing  his  hand  through  a median  incision  he  felt  in  the 
right  iliac  region  distended  and  empty  coils,  and  by  tracing  the  latter 
in  an  upward  direction  found  as  the  cause  of  obstruction  two  bands 
each  the  size  of  a goose-quill  extending  from  the  caecum  to  the  ab- 
dominal wall  between  which  a loop  of  intestine  30  ctm.  in  length  had 
become  strangulated.  Both  bands  were  ligated  and  divided.  Bowels 
moved  on  the  fourth  day  and  patient  was  discharged  cured  in  two 
weeks. 

Fowler*  has  met  with  two  cases  where  at  the  autopsy  a second  band 
was  found  close  to  the  divided  one. 

Another  frequent  location  for  bands  is  in  the  umbilical  region 
where  the  remains  of  the  umbilical  artery  may  become  a cause  of  con- 
striction. Polaillon,f  in  a young  man  opened  the  abdomen  by  lateral 
incision  on  right  side  for  intestinal  obstruction  one  week  after  the  ap- 
pearance of  the  first  symptoms.  As  the  patient  was  the  subject  of  an 
inguinal  hernia  both  inguinal  canals  were  examined  by  digital  explor- 
ation through  this  incision,  but  nothing  was  found  to  explain  the  ob- 
struction. The  incision  was  enlarged  and  the  whole  hand  introduced, 
and  after  careful  exploration  a falciform  fold  was  found  to  the  left  of 
the  median  line  which  extended  from  the  left  inguinal  ring  toward  the 
umbilicus.  Between  the  band  and  the  abdominal  wall  a sac  was 
found  which  contained  numerous  coils  of  intestine.  The  whole  intes- 
tine was  carefully  examined  and  finally  an  empty  loop  about  ten 
inches  in  length  was  found.  The  cause  of  strangulation  was  the  peri- 
toneal band,  reduction  having  taken  place  by  the  introduction  of  the 
hand.  The  band  was  not  divided  for  fear  of  hemorrhage.  The 
patient  recovered  after  a slight  attack  of  peritonitis.  Intestinal  ob- 
struction by  a constricting  band  furnishes  the  simplest  and  most 
favorable  conditions  for  early  operative  treatment  by  abdominal  sec- 
tion. Without  prompt  surgical  treatment  a fatal  termination  is 
almost  inevitable  as  death  results  either  from  the  mechanical  effects 
of  the  obstruction  or  the  constriction  produces  gangrene  under  the 
sharp  margin  of  the  band  followed  by  perforation  and  death  from 
septic  peritonitis.  An  operation  undertaken  before  the  strangulation 
has  caused  great  abdominal  distension  and  serious  texural  changes  by 
pressure  or  constriction  would  be  almost  sure  to  be  rewarded  by  suc- 
cess. Two  cases  of  intestinal  obstruction  caused  by  ligamentous 
bands  recently  reported  by  Bull  J illustrate  in  a most  striking  manner 

* The  Lancet,  June  30,  1883,  p.  1120. 

f Gazette  Medicale  de  Paris,  April  25,  1885. 

X Report  of  Cases  of  Intestinal  Obstruction  Treated  by  Laparotomy.  Gaillard’s  Medi. 
cal  Journal,  March,  1888. 
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the  importance  of  early  operative  interference.  Both  cases  were 
treated  by  laparotomy,  and  the  difference  in  the  results  obtained  was 
plainly  traceable  to  the  length  of  time  which  had  intervened  between 
the  onset  of  the  disease  and  the  operation.  In  the  first  case  the  opera- 
tion was  delayed  until  the  eleventh  day  and  during  the  separation  of 
the  band  a gangrenous  spot  in  the  bowel  gave  way,  followed  by  fecal 
extravasation.  The  circumscribed  gangrenous  patch  was  excised, 
making  a wound  an  inch  in  length,  and  parallel  to  the  long  axis  of  the 
bowel,  which  was  closed  with  twelve  Lembert  sutures.  Death  twelve 
hours  after  operation.  In  the  second  case  laparotomy  was  performed 
almost  under,  identical  circumstances,  but  the  strangulation  had 
existed  only  six  days.  In  this  case  the  operation  was  limited  to  the 
removal  of  the  cause  of  obstruction,  as  the  constricted  bowel  had  not 
undergone  irreparable  damage  and  the  patient  recovered.  The  oper- 
ative treatment  of  the  obstruction  in  this  form  of  intestinal  strangula- 
tion is  usually  not  attended  by  any  difficulties.  The  band  of  Con- 
striction, whatever  its  location  or  mode  of  origin,  may  be  is  traced  to 
‘ both  fixed  points  of  attachment  and  excised  between  two  ligatures. 
This  not  only  relieves  the  strangulation,  but  prevents  a possible  recur- 
rence of  a similar  attack  from  the  same  cause.  In  some  instances 
owever,  the  local  conditions  may  be  more  complicated.  Reali  met 
with  a case  where  it  was  found  impossible  to  liberate  the  intestine 
from  a constricting  band,  and  where  he  divided  the  intestine  at  the 
point  of  constriction  and  reunited  the  ends  again  by  circular  suturing 
and  his  patient  recovered.  If  on  careful  examination  the  conditions 
at  the  seat  of  constriction  are  such  as  to  make  it  probable  that  the 
gut  is  the  seat  of  gangrene  from  compression  underneath  the  band  or 
at  the  separation  of  the  band  from  the  intestine  is  not  readily  ac- 
complished, no  attempts  should  be  made  to  liberate  the  intestine  until 

the  e t tLVe  beeniemP1°yed  t0  guarcl  against  fecal  extravasation  in 
the  event  the  gut  should  be  ruptured.  This  precaution  consists  n 
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struction  when  it  is  of  abnormal  length  and  supplied  by  a long  mesen- 
tery, and  when  it  is  transformed  into  an  unyielding  band  by  fixation 
of  its  free  extremity  to  some  firm  point  by  adhesive  inflammation. 
Greves*  reports  such  a case.  A boy,  six  years  of  age,  who  bad  suffered 
frequently  from  attacks  of  constipation  lasting  from  a few  days  to  a 
week  or  fortnight  was  seized  with  violent  pain  in  the  abdomen  and 
other  symptoms  of  acute  internal  strangulation.  On  the  fourth  day  the 
pain  was  referred  to  the  iliac  region,  where  a resonant  swelling  could 
be  located.  As  the  usual  means  proved  of  no  avail,  laparotomy  was 
performed  on  the  fifth  day.  About  twelve  inches  of  the  small  intes- 
tines were  found  to  be  tightly  strangulated  by  an  abnormal  appendix 
vermiformis,  whose  free  end  had  become  fixed  to  the  iliac  fossa,  form- 
ing a complete  ring,  through  which  the  small  intestine  had  slipped 
and  became  strangulated.  Strangulation  was  relieved  by  division  of 
ring.  Patient  had  not  a single  bad  symptom  after  the  operation. 
Excision  of  the  appendix  vermiformis,  when  the  cause  of  obstruction, 
should  always  be  practiced  with  a view  of  preventing  a similar  attack 
from  the  same  cause.  As  in  such  cases  the  process  has  undergone 
elongation  by  traction  it  is  sufficient  to  apply  a ligature  near  its  base 
and  then  remove  it  by  excision. 

Quite  a number  of  cases  of  intestinal  obstruction  are  on  record 
where  the  obstruction  was  caused  by  a diverticulum,  and  in  a number 
of  these  cases  the  strangulation  was  successfully  treated  by  laparotomy. 
To  the  same  class  belong  bands,  the  remains  of  obliterated  omphalo- 
mesenteric vessels. 

In  1851  Parisef  published  his  paper  on  a new  cause  of  strangulation, 
in  which  he  claimed  that  he  was  the  first  one  to  show  that  strangula- 
tion may  take  place  from  constriction  by  a diverticulum.  The  same 
year  BonvierJ  described  a case  where  a diverticulum  of  unusual  length 
springing  from  the  ileum  three  feet  above  the  ileo-csecal  valve  encir- 
cled a loop  of  the  small  intestine  so  firmly  as  to  give  rise  to  complete 
obstruction.  Where  the  diverticulum  joined  the  ileum  the  lumina  of 
both  were  equal  in  diameter,  but  the  diverticulum  tapered  towards  its 
end,  ending  in  a bifid  extremity,  adherent  to  intestinal  coils.  Omen- 
tum and  abdominal  wall  furnished  the  unyielding  points.  The  con- 
striction was  not  very  firm  and  reduction  could  have  been  readily 
effected  had  an  abdominal  section  been  made. 

* The  Lancet,  December  6,  1884. 

f Memoire  sur  le  mecanisme  de  l’etranglement  intestinal  par  un  noeud  diverticulaire. 

Bull.  del’Acad.  de  Med.,  1851,  p.  373.  J 

f Note  sur  un  Cas  de  l’etranglement  interne  de  l’intestin  Grdle  par  un  diverticule  de 

l’ileon.  Gaz.  des  Hdpitaux,  1851,  No.  87. 
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Fitz*  in  an  exhaustive  article  on  “ Persistent  Ornplialo-mesenteric 
Remains,”  has  collected  all  material  facts  pertaining  to  Meckel’s  diver- 
ticulum with  especial  reference  as  a cause  of  internal  strangulation. 
As  a result  of  a careful  study  of  this  subject  he  has  come  to  the  fol- 
lowing conclusions : 

1.  Bauds  and  cords  as  a cause  of  acute  intestinal  obstruction  are 
second  in  importance  to  intussusception  alone. 

2.  Their  seat,  structure,  and  relation  are  such  as  frequently  admit 
their  origin  from  obliterated  or  patent  omphalo-mesenteric  vessels, 
either  alone  or  in  connection  with  Meckel’s  diverticulum,  and  oppose 
then-  origin  from  peritonitis. 


3.  Recorded  cases  of  intestinal  obstruction  from  Meckel’s  diverti- 
culum, in  most  instances  at  least,  belong  in  the  above  series. 

4.  In  the  region  where  these  congenital  causes  are  most  frequently 
met  with,  an  occasional  cause  of  intestinal  strangulation,  viz  : the 
vermiform  appendix,  is  also  found. 

. 5-  Tt  would  seem,  therefore,  that  in  the  operation  of  abdominal  sec- 
tion for  the  relief  of  acute  intestinal  obstruction,  not  due  to  intussus- 
ception, and  m the  absence  of  local  symptoms  calling  for  the  prefer 
able  exploration  of  other  parts  of  the  abdominal  cavity,  the  lower 
right  quadrant  should  be  selected  as  the  seat  of  incision.  The  vicinity 
of  the  navel  and  the  lower  three  feet  of  the  ileum  should  then  receive 
e earliest  attention.  If  a band  is  discovered,  it  is  most  likely  to  be 
a persistent  vitelline  duct,  i.  e.,  Meckel’s  diverticulum,  or  an  omphalo 
mesenteric  vessel  either  patent  or  obliterated,  or  both  these  structures 
m continuity  The  section  of  the  band  may  thus  necessitate  opening 
the  intestinal  canal  or  a blood  vessel  of  large  size.  Each  of  these 
alternatives  is  to  be  guarded  against,  and  the  removal  of  the  entire 

band  is  to  be  sought  for,  lest  subsequent  adherence  prove  a fresh 
source  of  strangulation. 

According  to  Schroderf  a diverticulum  is  only  supplied  with  a 
mesentery  when  rt  springs  from  the  lateral  aspect  of  the  intestine  or 
hear  the  mesenteric  attachment.  Diverticula' on  the  convex  surL“ 

wan  Me'k  rand  8UPPlied  ^ Vessels  from  the  intestinal 

the  dive  t k6i  f°Un<Vn  S6Veral  sPecimens  a valve  at  the  junction  of 
the  Cul„um  vvlth  the  bowel,  and  in  one  instance  Phoebus  found 
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* Amer.  Journal  Med.  Sciences,  July,  1884. 

t Ueber  Divertikel-Bildung  im  Darm-Kanale.  Dissertation,  Erlangen,  1854. 
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Greenhow*  observed,  a case  where  a coil  of  the  ileum  had  slipped 
through  a slit  in  the  mesentery  of  a diverticulum,  which  in  this  case 
contained  omphalo-mesenteric  vessels,  and  had  become  strangulated  in 
this  position.  Sometimes  a number  of  congenital  diverticula  are 
found  in  close  proximity  and  at  times  associated  with  other  con- 
genital defects  of  the  intestine. 

Mooref  exhibited  to  the  Pathological  Society  of  London  the  intes- 
tines of  a man  aged  forty,  showing  three  diverticula  in  the  first  three 
feet  of  the  small  intestine,  and  a congenital  stricture  at  the  commence- 
ment of  the  jejunum.  The  diverticula  were  each  an  inch  long  and 
about  as  much  in  diameter,  and  were  on  the  mesenteric  side  of  the 
intestine.  Their  walls  consisted  of  all  intestinal  coats,  and  were  not 
mere  hernial  protrusions.  As  long  as  the  free  end  of  a diverticulum 
remains  unattached,  strangulation  from  this  cause  cannot  take  place. 
Strangulation  can  only  occur  when  both  extremities  are  fixed,  either 
as  a congenital  condition,  or  when  later  the  free  end  becomes  adher- 
ent to  some  fixed  point.  Harris!  showed  a specimen  to  the  Pathologi- 
cal Society  of  Manchester  of  internal  strangulation  from  a man,  aged 
twenty.  There  was  a whip-cord  like  adhesion  about  an  inch  and  a 
half  long,  stretching  from  the  tip  of  Meckel’s  diverticulum  to  the 
mesentery  of  the  lower  part  of  the  ileum,  and  through  the  aperture  so 
formed  a loop  of  the  lower  part  of  the  bowel  had  become  strangulated. 
There  had  also  been  a twist  of  Meckel’s  diverticulum  which  had  rup- 
tured near  its  base,  and  death  ensued  from  acute  peritonitis  consequent 
upon  faecal  extravasation.  That  the  danger  of  perforation  and  peri- 
tonitis from  strangulation  by  a Meckel’s  diverticulum  is  greater  than 
when  the  obstruction  is  caused  by  a ligamentous  band,  is  shown  by 
another  case  reported  by  Heiberg.§  The  patient  was  a woman,  forty 
years  of  age,  who  died  in  a few  days  from  an  acute  attack  of  intesti- 
nal obstruction.  At  the  necropsy  he  found  a diverticulum  seven 
inches  in  length  thirty  inches  above  the  ileo-csecal  region,  which  con- 
stricted a loop  of  the  ileum  twenty-one  inches  in  length.  The  free 
end  of  the  diverticulum  had  passed  between  its  base  and  the  intestine, 
and  was  found  here  with  its  terminal  end  somewhat  dilated.  The 
softened  wall  of  the  diverticulum  was  found  perforated  at  one  point 
which  had  given  rise  to  ftecal  extravasation  and  septic  peritonitis.  A 
somewhat  similar  mechanism  of  strangulation  by  a diverticulum  was 


described  by  Concato.||  A man  otherwise  in  perfect  health  was 


t The  Lancet,  Nov.  10,  1883,  p.  815. 


*The  Lancet,  May  17,  1884. 

\ British  Medical  Journal,  May  28,  1887. 
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attacked  by  acute  intestinal  obstruction  and  died  on  the  fourth  day. 
A loop  of  the  small  intestine  was  found  constricted  by  a diverticulum 
located  several  feet  above  the  ileo-cascal  valve,  the  free  end  of  which 
had  insinuated  itself  between  the  junction  of  the  diverticulum  with 
the  intestine  and  constricted  bowel,  thus  forming  a firm  knot  around 
the  bowel.  That  in  most  cases  where  a diverticulum  causes  an 
obstruction  the  free  end  has  found  a firm  point  of  attachment  is  well 
shown  by  the  cases  tabulated  by  Cazin.*  He  collected  thirty  cases  of 
intestinal  obstruction  caused  by  a diverticulum,  and  of  this  number  in 
twenty-five  the  free  end  was  found  adherent.  A diverticulum  mav 
give  rise  to  symptoms  of  intestinal  obstruction  without  directly  inter- 
feiing  with  the  f fecal  circulation.  Such  a case  has  been  reported  by 
Doran. f A boy,  four  years  old,  died  on  the  fourth  day  after  an 
attack  of  what  resembled  acute  intestinal  obstruction.  At  the 
necropsy  a diverticulum  the  size  of  a pear  was  found  at  the  junction 
of  the  ileum  with  the  jejunum  which  contained  a pea.  The  foreign 
body  had  caused  ulcerative  inflammation  and  perforation  of  the 
diverticulum  and  death  from  perforative  peritonitis.  The  d iverticu- 
lum  was  supplied  with  a mesentery  and  its  walls  were  composed  of  all 
the  tunics  of  the  bowel. 

Southey}  alludes  to  another  variety  of  obstruction  caused  by  a di- 
verticulum, viz  : contraction  of  the  intestine  at  a point  where  the 
diverticulum  is  given  off.  He  gives  a description  of  two  such  speci- 
mens. In  one  the  diverticulum  formed  a band  the  size  of  a goose- 
quill  and  extended  from  a point  two  feet  above  the  ileo-ctecal  valve  to 
the  abdominal  wall  two  inches  below  the  umbilicus.  The  ileum  just 
above  the  diverticulum  was  so  constricted  as  only  to  admit  the  tip  of 
t e little  finger,  and  at  the  point  of  constriction  the  coats  of  the  in- 
estine  both  muscular  and  mucous,  were  ulcerated  through,  the  conti- 
nuity o the  intestine  being  only  preserved  by  the  thickened  perito- 
eum.  n the  second  case  the  bowel,  at  a point  about  eighteen  inches 
above  the  lleo-cascal  valve,  was  abruptly  constricted  to  a diameter  of 
J mt  half  an  inch,  and  a diverticulum  five  inches  long,  having  a cab- 
in, arge  enough  to  admit  the  little  finger,  passed  from  the  intes- 

e and  was  attached  at  its  extremity  to  the  umbilicus.  In  this  case 
death  was  hastened  by  acute  diffuse  peritonitis.  That  not  all  con- 
victing bands  are  the  remains  of  the  vitelline  duct  requires  no  argu- 

18G2^tU  lC  dnat0miqUe  Ct  pathol°g1(lue  sur  les  diverticules  de  l’intestin.  TMse.  Paris, 
ofL  Pa  thcri  ogi i ca  1^ S(^ci o ' vc ] 1 ^ x x iv ■ * °p ! ? j grforati°a  of  a diverticulum.  Transactions 
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ment  in  speaking  of  the  operative  treatment  of  obstruction  from  con- 
striction by  bands,  but  the  possibility  of  mistaking  a peritoneal  fold 
enclosing  unobliterated  umbilical  vessels  for  an  ordinary  cicatricial 
band  must  be  remembered  and  the  necessary  sections  of  the  band 
made  between  ligatures.  If  Meckel’s  diverticulum  is  found  to  be  the 
cause  of  obstruction  this  appendage  should  always  be  resected  by 
ligating  it  at  its  base  with  a rubber  ligature,  and  after  the  excision  the 
end  is  invaginated  and  the  invagination  maintained  by  a few  stitches 
of  the  continued  suture.  Weir  recommends  in  the  excision  of  a con- 
stricting diverticulum  to  apply  a ligature  and  after  cutting  it  off  to 
stitch  the  peritoneal  surface  over  the  divided  muscular  and  mucous 
coat,  but  when  the  diverticulum  is  nearly  of  the  same  diameter  as  the 
intestine  from  which  it  springs,  such  a course  would  not  afford  ample 
protection  against  perforation. 

Clutton*  related  a case  to  the  Clinical  Society  of  London,  of  intes- 
tinal obstruction  caused  by  a diverticulum  successfully  treated  by  op- 
eration. The  patient  was  a boy  aged  10  years,  who  had  suffered  on 
several  occasions  from  colicky  pains  lasting  for  two  or  three  days  and 
always  terminating  with  a copious  evacuation  from  the  bowels.  This 
attack  commenced  with  vomiting  and  great  pain  in  the  abdomen  which 
persisted  in  spite  of  opium  treatment  for  four  days,  when  he  was 
brought  into  the  hospital  and  at  once  submitted  to  an  operation.  On 
opening  the  abdomen  through  the  linea  alba  a collapsed  portion  of 
bowel  was  soon  found,  and,  on  bringing  it  to  the  surface,  a tight  ring- 
like cord  could  be  felt  and  seen  to  be  the  cause  of  strangulation.  The 
cord  was  divided  between  two  pairs  of  forceps  and  each  end  tied  with 
a catgut  ligature.  This  step  of  the  operation  relieved  the  bowel  from 
strangulation.  On  making  an  investigation  as  to  the  nature  of  the 
band  divided,  it  was  found  that  one  of  the  ligatures  was  situated  at 
the  extreme  end  of  a diverticulum  two  inches  in  length,  and  the  other 
was  placed  upon  the  wall  of  the  same  loop  of  intestine  at  a distance 
of  about  six  inches.  A portion  of  the  bowel  about  three  inches  in 
length  between  these  two  points  of  attachment  was  the  part  strangu- 
lated, and  was  of  an  extremely  dark  color  with  a deep  sulcus  at  each 
side.  The  boy  made  an  uninterrupted  and  rapid  recovery. 

Clutton  explained  the  condition  as  follows  : “ The  vitelline  duct  had 
become  obliterated  at  the  umbilicus,  and  set  free  from  the  abdominal 
wall,  but  remaining  patent  towards  the  ileum  the  lower  end  had  become 
a pouch-like  diverticulum  from  the  intestine.  This  diverticulum  ter- 
minating in  a pointed  extremity  or  cord  part  also  of  the  vitelline  duct 
which  had  been  obliterated  and  remained  floating  about  among  the  in- 

*The  Lancet,  May  17,  1884. 
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testines  till  it  became  attached  to  the  bowel  in  contact  with  it.  The 
gut  between  the  two  points  of  attachment  had  slipped  beneath  the 
cord  which  united  them,  and  being  unable  to  extricate  itself  had  be- 
come strangulated. 

Another  interesting  case  of  intestinal  strangulation  caused  by  a 
Meckel’s  diverticulum  and  successfully  treated  by  laparotomy  is  re- 
ported by  McGill.*  The  patient  was  a man,  aged  30  years,  who  had 
sulfered  from  acute  intestinal  obstruction  for  nine  days.  The  abdo- 
men was  very  much  distended  at  the  time  of  operation.  As  the  seat 
of  obstruction  could  not  be  readily  found  by  intra-abdominal  pal- 
pation, partial  extrusion  of  intestines  was  allowed  to  take  place,  but 
as  soon  as  three  feet  of  the  small  intestines  had  escaped  the  junction 
of  the  distended  with  the  empty  intestine  came  into  view.  At  this 
point  a Meckel’s  diverticulum  much  dilated  and  about  six  inches  in 
length,  was  seen,  passing  downwards,  and  forwards,  to  be  attached  to 
the  fundus  of  the  bladder.  A loop  of  collapsed  intestine  passed  un- 
der the  diverticulum,  the  obstruction  being  caused  by  the  twisting  of 
the  bowel  at  the  point  where  the  diverticulum  was  attached.  Slight 
traction  proved  efficient  in  releasing  the  bowel  from  the  grasp  of  the 
diverticulum,  and  as  soon  as  this  was  accomplished  the  empty  portion 
of  the  bowel  became  filled  with  the  intestinal  contents.  Nothing  was 
done  to  the  diverticulum.  On  the  tenth  day  a small  fsecal  fistula 
formed  at  the  lower  angle  of  the  wound.  This  continued  two  weeks 
when  the  discharge  ceased  and  the  patient  recovered  without  any  fur- 
ther untoward  symptoms.  The  author  believes  that  this  is  the  first 
recorded  case  where  the  free  end  of  the  diverticulum  had  its  attach- 
ment to  the  fundus  of  the  bladder.  There  can  be  but  little  doubt  that 
the  faecal  fistula  in  this  case  was  caused  by  a perforation  of  the  diver- 
ticulum, an  accident  which  might  have  proved  fatal  if  extravasation 
had  taken  place  into  the  peritoneal  cavity,  and  which  might  have  been 
avoided  had  the  diverticulum  been  removed,  which  would  also  have 
protected  the  patient  with  certainty  against  a possible  recurrence  in 
the  future  of  obstruction  from  the  same  cause. 


6.  Non-malignant  Stenosis. 

1.  Congenital.  Congenital  narrowing  of  the  bowel  varies  in  de- 
gree from  a slight  contraction  to  complete  atresia.  In  my  experi- 
ments on  animals  I have  shown  that  when  the  lumen  of  the  small  in- 
s mes  is  diminished  one-half  in  size  by  partial  enterectomy  and 

*1  °f  \°Ute  °bstri,Cti™  *>»  *0  the  Presence  of  a 
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suturing  of  the  wound  in  a direction  parallel  to  the  long  axis  of  the 
bowel  the  function  of  the  bowel  is  not  impaired,  and  obstruction  does 
not  occur,  but  if  the  stenosis  is  carried  beyond  this  point  there  is 
great  danger  of  obstruction  arising  from  accumulation  of  solid  intes- 
tinal contents  on  the  proximal  side  of  the  stenosis.  The  same  holds 
true  of  congenital  stenosis  of  the  small  intestines.  Even  if  the  nar- 
rowing is  considerable  no  serious  symptoms  are  produced  until  some 
foreign  bodies  collect  above  the  seat  of  constriction  and  cause  obstruc- 
tion from  coprostasis. 

Legg*  reports  an  exceedingly  interesting  case  where  a congential 
stenosis  of  the  ileo-csecal  opening  led  to  chronic  obstruction,  dilata- 
tion of  ileum,  and  finally  to  perforation  into  the  ascending  colon.  A 
female  26  years  of  age  was  admitted  into  the  hospital  April,  1858. 
She  stated  that  since  she  was  five  years  of  age  she  suffered  from  oc- 
casional attacks  of  colic,  perhaps  five  times  during  a year,  attended 
by  constipation  and  vomiting.  After  such  an  attack  eight  years  ago 
a number  of  cherry  stones  passed  with  the  fseces.  Recently  the  at- 
tacks became  more  frequent,  and  the  last  was  so  severe  that  she  found 
it  necessary  to  seek  admission  into  the  hospital.  When  admitted  she 
presented  many  symptoms  of  obstruction.  In  the  right  iliac  fossa  on 
percussion  a dry  crackling  sound  could  be  heard  and  felt.  In  a few 
days  she  again  passed  a few  cherry  and  plum  stones  and  felt  relieved. 
She  was  given  five  gutta  percha  pills  which  never  passed  through. 
She  left  the  hospital  improved  and  was  not  seen  again  until  six  years 
later.  At  this  time  she  again  suffered  from  well-marked  symptoms  of 
intestinal  obstruction,  and  during  the  first  few  days  vomited  a num- 
ber of  cherry  and  plum  stones,  and  a black  round  mass  which  on  cut- 
ting was  believed  to  be  one  of  the  gutta  percha  pills  which  she  had 
taken  six  years  before.  Below  the  umbilicus  the  same  crackling  sound 
could  be  heard  and  felt  as  before.  The  symptoms  of  obstruction 
gradually  became  worse  and  a few  weeks  after  admission  she  died. 
At  the  necropsy  the  entire  colon  was  found  empty  and  contracted,  the 
ileum  very  much  dilated,  so  much  so  that  the  lower  portion  measured 
seven  inches  in  circumference.  On  opening  it  fluid  faaces  and  a few 
fruit  stones  escaped.  Ileo-csecal  orifice  contracted  so  that  it  would 
admit  only  a number  nine  catheter.  Above  the  ileo-csecal  valve  a 
communicating  bimucous  fistulous  opening  the  size  of  a quarter  of  a 
dollar  had  formed  between  the  colon  and  ileum,  and  a little  above  this 
point  another  but  smaller  opening  had  formed  in  the  same  manner  by 

* Congenital  Constriction  of  the  Ueo-easeal  Orifice  and  Dilatation  of  the  Ileum ; Re- 
tention of  Fruit-stones  in  Jejunum  and  Ileum.  Trans.  Pathological  Society,  vol.  xxi., 
p.  171. 
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adhesion  and  perforation.  In  the  small  intestines  a pint  of  cherry 
stones  were  found,  all  of  them  covered  with  a black  crust  which  on 
examination  proved  to  contain  iron.  The  author  could  find  in  litera- 
ture only  six  cases  of  non-malignant  stenosis  of  the  ileo-ctecal  open- 
ing. In  Schrceder  van  der  Kolk’s  case  the  opening  was  even  smaller 
and  in  the  lower  portion  of  the  ileum  which  was  enormously  dilated 
a large  mass  of  cherry  stones  and  fragments  of  bone  were  found. 

Bourdon*  observed  another  case  of  congenital  stenosis  of  the  ileo- 
cfecal  orifice  as  narrated  by  Dor.f  The  patient  was  a man,  32  years 
of  age,  who  had  suffered  for  a month  from  pain  in  the  abdomen, 
nausea  and  vomiting.  The  bowels  were  moved  with  difficulty  by  ca- 
thartics. On  examination  nothing  could  be  found  except  a doughy 
condition  of  the  middle  portion  of  the  abdomen  where  percussion  re- 
vealed also  a certain  degree  of  dullness.  He  l'emained  two  weeks  in 
the  hospital  without  any  improvement  being  noticeable,  when  he  left, 
but  leturned  two  days  later.  At  this  time  an  irregular  uneven  swell- 
ing could  be  distinctly  felt  in  the  right  groin.  The  swelling  rapidly 
increased  in  size  and  the  patient  died  in  a few  days  of  peritonitis.  At 
the  necropsy  the  small  intestines  were  found  very  much  distended, 
colon  and  rectum  contracted  and  empty.  Just  above  the  ileo-ctecal 
valve  the  ileum  was  distended  to  the  size  of  a foetal  head  adherent  to 
the  posterior  abdominal  wall,  mesentery  and  intestinal  coils.  The 
walls  of  this  pouch  were  thickened  and  of  a brown  color.  When 
opened  it  was  found  to  contain  120  plum-stones  and  92  lead  bullets. 
The  ileo-caecal  valve  was  nearly  closed  and  was  permeable  only  to 
fluids.  The  patient  had  probably  swallowed  the  bullets  to  overcome 
obstinate  constipation.  In  all  of  these  cases  of  congenital  stenosis  no 
symptoms  were  caused  by  the  congenital  effect  until  the  foreign  bodies 
which  collected  above  it  finally  produced  death  from  intestinal  ob- 
struction or  perforative  peritonitis.  The  clinical  history  in  each  case 
distinctly  points  to  aggravation  of  the  obstruction  bv  the  occurrence  of 
coprostasis  above  the  seat  of  stenosis.  The  surgical  treatment  in  such 
cases  consists  in  removing  the  impacted  substances  through  an  incision 
above  the  stenosis,  and  after  clearing  the  bowel  of  its  contents  unite 
it  with  a similar  incision  in  the  bowel  below  the  obstruction  by  lateral 
apposition  with  decalcified  perforated  bone  plates,  thus  establishing  a 
free  anastomosis  between  the  bowel  above  and  below  the  obstruction 
and  excluding  at  the  same  time  permanently  from  the  intestinal  circu- 
ation  the  contracted  portion  of  the  intestine.  Excision  and  restora- 

can\  , l th6  lnteStinal  Canal  circular  enterorrhaphy 

can  only  be  thought  of  in  case  perforation  has  taken  place. 

* L’Umon  57,  1856.  Schmidt’s  Jahrbiicher,  B.  XCVI,  p.  204 

T Gaz.  Med.  de  Paris,  1835,  No.  9. 


154  SURGICAL  TREATMENT  OF  INTESTINAL  OBSTRUCTION. 


2.  Acquired  or  Cicatricial.  —Cicatricial  stenosis  of  the  intestines  is 
one  of  the  remote  consequences  of  deep  ulcerative  lesions  such  as  are 
caused  by  dysentery,  typhlitis  stercoralis,  tuberculosis,  and  ileo-typhus. 
The  cicatrix  which  forms  during  the  reparative  stage  of  the  ulcera- 
tion contracts  slowly  and  gives  rise  to  stenosis  and  chronic  intestinal 
obstruction.  As  in  cases  of  congenital  stenosis  the  obstruction  often 
becomes  complete  and  gives  rise  to  acute  symptoms  when  foreign 
bodies  or  solid  faeces  become  impacted  above  the  seat  of  constriction. 
Not  infiequently  the  causes  which  have  led  to  cicatricial  stenosis 
are  located  at  the  same  time  or  appear  successively  in  different  parts 
of  the  intestine,  producing  consequently  also  multiple  strictures. 

Sharkey*  presented  to  the  Pathological  Society  of  London  a speci- 
men of  multiple  strictures  of  the  ileum  taken  from  a woman  33  years 
of  age,  who  had  suffered  frequently  from  indigestion  and  vomiting. 
The  immediate  cause  of  death  was  facial  erysipelas.  The  lower  two- 
thirds  of  the  small  intestines  exhibited  numerous  ulcers  apparently 
healed.  They  were  so  near  together  and  produced  such  marked  con- 
striction that  the  appearance  of  a succession  of  pouches  was  simulated. 
There  were  no  distinct  evidences  of  tuberculosis  in  the  intestine  or 
any  of  the  other  organs.  In  the  discussion  which  followed  the  dem- 
onstration of  this  specimen  Treves  spoke  of  other  somewhat  similar 
recorded  cases  in  which  typhoid  fever  and  tuberculosis  seemed  to  be 
excluded.  Trevesf  has  described  another  cause  of  cicatricial  stenosis. 
He  has  met  with  such  cases  in  patients  who  suffered  from  a strangu- 
lated hernia  when  the  prolonged  compression  during  the  strangulation 
had  produced  a circumscribed  gangrene  of  the  mucous  coat.  In  all 
of  the  recorded  cases  the  patients  appear  to  have  recovered  well  from 
the  hernia  trouble,  and  after  a varying  time  to  have  gradually  devel- 
oped symptoms  of  cicatricial  stenosis  of  the  small  intestines. 

Another  form  of  cicatricial  stenosis  of  the  intestines  is  caused  by 
the  formation  of  a cicatrix  in  the  peritoneal  coat  as  the  result  of  a cir- 
cumscribed plastic  peritonitis.  In  this  form  the  mucous  and  muscu- 
lar coats  are  intact,  but  the  bowel  is  narrowed  and  puckered  by  a band 
of  cicatricial  tissue.  Cicatricial  stenosis  of  the  colon  is  caused  most 
frequently  by  dysentery,  while  the  same  condition  in  the  rectum  often 
appears  as  a syphilitic  lesion.  In  the  treatment  of  cicatricial  stricture 
of  the  intestine  the  question  of  resection  again  confronts  us.  MaydlJ 
reports  two  successful  cases  of  circular  resection  and  suturing  for 
cicatricial  stricture  of  the  ileo-ca3cal  valve.  In  the  first  case  he  relieved 

*The  Lancet,  May  24,  1884. 

f Intestinal  Obstruction  that  may  follow  after  Hernia.  The  Lancet,  June  7,  1884. 

\ Ueber  einen  zweiten  Fall  von  narbiger  Striktur  der  Ileo-cascal  Klappe  durch  cir- 
kulare  Darmresektion  und  Naht  geheilt.  Allgem.  Wiener  Med.  Zeitung,  1881,  No.  17. 
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the  obstruction  by  an  enterotomy  and  a year  later  excised  the  con- 
stricted portion  of  the  caecum  and  united  the  ileum  with  the  ascending 
colon.  In  the  second  case  the  general  condition  of  the  patient  war- 
ranted a radical  operation,  which  consisted  in  the  excision  of  tlfe 
caecum  and  immediate  restoration  of  the  continuity  of  the  intestinal 
canal  by  suturing.  The  condition  in  these  cases  for  circular  enteror- 
rhapby  were  unusually  favorable  as  the  colon  must  have  been  in  a 
contracted  state,  while  the  lower  portion  of  the  ileum  from  the  pro- 
longed obstruction  was  much  dilated  so  that  the  lumina  of  the  resected 
ends  must  have  been  nearly  equal  in  size.  Both  patients  recovered. 
In  the  first  case  where  the  patient  suffered  all  the  inconveniences  of 
an  artificial  anus  for  one  year,  a radical  operation  by  an  ileo-colostomy 
could  have  been  made  with  no  more  risk  than  was  incident  to  the 
enterotomy,  and  would  have  thus  avoided  the  necessity  of  establishing 
an  artificial  anus  and  of  performing  a second  operation.  Where  no 
gangrene  01  perforation  is  present,  I should  strongly  recommend  the 
substitution  of  intestinal  anastomosis  for  resection  and  circular  enter- 
on  haphy.  In  cases  of  multiple  stricture  where  they  involve  a limited 
area  of  the  intestine  an  anastomosis  should  be  made  between  the  intes- 
tines at  a point  above  the  first  and  below  the  last  stricture  excluding 
permanently  the  intervening  portion  from  the  faecal  circulation. 

_ Eddowes*  operated  on  a case  of  intestinal  obstruction  due  to  a 
cicatricial  stricture  where  the  symptoms  were  promptly  relieved  by 
the  formation  of  an  artificial  anus,  and  the  patient  recovered  with  a 
permanent  fistula.  A woman  46  years  old  was  seized  nineteen  days 
before  the  operation  with  abdominal  pain  which  had  persisted  ever 
smce.  For  twelve  days  there  had  been  no  action  of  the  bowels  with- 
out enemata  ; complete  constipation  had  existed  for  five  days.  There 
was  no  history  of  syphilis,  tuberculosis  or  cancer.  The  abdomen  was 
distended,  but  soft  and  free  from  tenderness  ; the  walls  were  very 
thm,  and  moving  coils  of  small  intestine  were  plainly  seen  The  ab- 
domen was  opened  by  an  incision  four  inches  long  in  the  median  line 
between  umbilicus  and  pubes.  A small  quantity  of  peritoneal  fluid 
mixe  with  lymph  escaped,  and  the  abdominal  contents  appeared  con- 
gested. A stricture  of  the  small  intestine  was  soon  found,  form- 
ing a complete  obstruction,  impermeable  even  to  flatus.  An  artificial 
anus  was  formed  at  the  lower  extremity  of  the  wound  about  two 

of  relief  01 T1  ie,pU  eS‘  The  °Peratl0n  was  followed  by  a great  sense 
e8P  n - f l0T  P°rtlon  of  the  ™>und  suppurated  on  account  of 
montl  ° , S;  othei'wlse  the  recovery  progressed  favorably.  Seven 
8 a er  the  °Peratlon  the  patient  was  in  perfect  health,  had 
*The  British  Medical  Journal,  July  24,  1886. 
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gained  considerably  in  weight,  and  was  able  to  go  about  her  house- 
hold work  as  before.  The  bowels  acted  very  regularly  every  morning, 
the  motion  was  gradually  formed,  and  in  this  case  she  had  very  good 
control,  but  she  was  unable  to  control  liquid  motions  and  flatus.  On 
introducing  the  finger,  it  was  felt  to  be  distinctly  grasped  by  a sphinc- 
ter. Although  the  symptoms  of  obstruction  were  successfully  removed 
by  establishing  an  artificial  anus  in  the  median  line,  the  course  of 
practice  is  open  to  serious  objections.  An  artificial  anus  should  never 
be  established  in  the  median  incision,  as  the  contact  of  fgeces 
with  the  wound  necessarily  prevents  healing  by  first  intention.  If 
such  a course  is  contemplated  after  the  abdomen  has  been  explored 
through  a median  incision,  a small  incision  for  the  enterotomy  should 
be  made  in  one  of  the  inguinal  regions  and  the  median  incision  closed 
and  dressed  separately.  In  following  such  a course  the  large  incision 
will  heal  by  primary  union  and  the  abdomen  can  subsequently  be 
opened  again  to  better  advantage  through  the  median  line  for  the  per- 
formance of  a radical  operation.  This,  like  all  similar  cases,  would 
have  been  a proper  subject  for  intestinal  anastomosis. 

In  non-malignant  stricture  of  the  colon  colectomy  and  circular  enter- 
orrahaphy  should  be  done  in  all  cases  where  approximation  of  the 
bowel  ends  is  possible.  In  multiple  strictures  of  this  portion  of  the 
intestinal  canal  resection  is  inapplicable,  and  the  obstruction  can  only 
be  rendered  harmless  and  the  continuity  of  the  intestinal  canal 
restored  by  lateral  implantation  or  by  establishing  an  intestinal  anas- 
tomosis. 

Coupland  and  Moms*  have  collected  a number  of  cases  of  stricture 
of  the  intestine,  and  in  commenting  on  the  material  assert  that  in 
three-fourths  of  all  cases  the  disease  affected  the  lower  part  of  the 
bowel,  being  about  equally  divided  between  the  rectum  and  the  sig- 
moid flexure.  With  few  exceptions  strictures  are  located  below  the 
ctecum.  In  many  of  the  fatal  cases  death  occurred  from  perforation 
either  above  the  stricture  or  in  the  caecum.  From  Bryant’s  investiga- 
tions it  appears  that  one-third  of  the  cases  of  stricture  of  the  rectum 
or  lower  bowel  are  not  malignant,  a most  important  practical  point 
with  regard  to  treatment.  He  lays  down  the  following  general  rule 
for  performing  lumbar  colotomy  in  cases  of  stricture  of  the  rectum  : 
“ In  all  cases  of  cancerous  stricture  of  the  rectum  or  colon,  including 
the  annular  which  are  not  amenable  to  lumbar  colectomy  or  anal  excis- 
ion, right  or  left  lumbar  colotomy  is  strongly  to  be  advocated,  with 
the  well-grounded  hope  of  relieving  suffering,  retarding  the  progress 

* On  Strictures  of  the  Intestine ; with  Remarks  upon  Statistics  as  a guide  to  Diagnosis 
and  Treatment,  1878. 
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of  the  disease,  and  prolonging  life  even  for  five  or  six  years.  To 
secure  these  advantages  it  is  necessary  for  the  operation  to  be  per- 
formed before  the  pernicious  effects  of  obstruction  occur.” 

Against  lumbar  colotomy  I have  already  in  another  part  of  the 
paper  entered  my  protest,  and  in  cases  of  inoperable  carcinoma  of  the 
rectum  producing  evidences  of  obstruction,  I wish  to  call  attention  to 
the  method  of  operating  devised  by  Madelung.*  In  cases  of  malig- 
nant stricture  of  the  rectum,  where  it  is  desirable  to  exclude  the  part 
at  and  below  the  seat  of  obstruction  comj)letely  and  permanently  from 
the  faecal  circulation,  he  opens  the  abdomen  by  a lateral  incision  and 
divides  the  colon  completely  in  a transverse  direction  and  as  low  down 
as  possible.  The  distal  end  is  closed  by  invagination  and  two  rows  of 
sutuies,  and  dropped  into  the  peritoneal  cavity,  while  the  proximal 
end  is  sutured  into  the  wound.  This  operation  secures  absolute  phys- 
iological rest  for  the  diseased  portion  of  the  bowel  and  is  less  likely 
to  be  followed  by  prolapse,  as  is  the  case  when  the  bowel  is  simply 
stitched  into  the  wound  and  opened.  Anal  extirpation  of  the  rectum, 
both  for  cicatricial  and  carcinomatous  stenosis,  should  always  be  prac- 
tised when  the  obstruction  and  the  local  conditions  which  have  caused 
it  can  be  removed  by  this  method. 


7.  Tumors. 

A tumor  can  give  rise  to  intestinal  obstruction  in  different  ways  ac- 
cording to  its  location  and  anatomico-pathological  character.  A tumor 
or  swelling  outside  of  the  intestinal  tube  may  cause  obstruction  by 
compression.  A polypoid  growth  springing  from  the  mucous  or  sub- 
mucous tissue  interrupts  the  faecal  circulation  either  by  blocking  the 
lumen  of  the  bowel  by  its  size,  or  by  causing  an  invagination  or 
exion.  A circular  carcinoma  produces  a stenosis  which  leads  to 
chronic  obstruction,  but  which  is  frequently  the  indirect  cause  of 
acute  intestinal  obstruction  when  either  by  additional  pathological 
changes  at  the  seat  of  the  malignant  disease  or  by  the  accumulation 
of  foreign  bodies  or  solid  ftecal  masses  above  the  seat  of  constriction 
tne  taecal  circulation  is  completely  arrested. 

Non-malignant  Turnon.— Benign  polypoid  tumoi-s  seldom  attain 
a sufficient  size  to  give  rise  to  intestinal  obstruction,  unless  they  cause 
additional  mechanical  disturbance  such  as  invagination  or  flexion 
conditions  which  have  already  been  alluded  to.  If  the  tumor  alone  is 
the  cause  of  obstruction  it  is  removed  by  Iaparo-enterotomy.  A few 
cases  have  recently  been  reported  where  the  obstruction  was  caused 

* Modification  der  Colotomie  wegen  Carcinoma  Recti, 
scnaft  f.  Chirurgie,  1881. 
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by  cysts.  In  Buchwald’s  case*  the  symptoms  of  obstruction  were 
acute  and  laparotomy  was  performed  on  the  third  day.  The  patient 
was  a boy  who  had  previously  been  in  good  health.  As  soon  as  the 
peritoneal  cavity  was  opened  two  cysts  attached  to  the  small  intestine 
presented  themselves  in  the  wound.  As  the  cysts  had  produced  a 
sharp  flexion  9 ctm.  of  the  bowel  including  the  cysts  were  resected 
and  the  ends  united  by  circular  suturing.  Twenty-seven  hours  after 
the  operation  the  patient  died.  The  necropsy  showed  that  the  re- 
sected piece  was  taken  from  the  jejunum  one-half  metre  below  the 
duodenum.  One  cyst  measured  17  and  the  other  10  ctm.  in  diameter. 
The  walls  of  the  cyst  were  white  and  very  thin.  The  microscopical 
examination  showed  that  they  were  composed  of  the  same  tunics  as 
the  bowel,  but  the  mucous  membrane  was  atrophied  and  contained  no 
glands.  The  cysts  communicated  with  each  other  and  the  lumen  of 
the  bowel.  The  latter  was  not  diminished  in  size.  The  cysts  con- 
tained a yellowish  fluid  with  a strong  odor  of  aceton.  Under  the  mi- 
croscope the  contents  showed  cylindrical  cells  in  a state  of  fatty  de- 
generation, cholesterine  crystals,  granules  of  leucin,  fat  globules,  and 
rod-shaped  bacteria,  but  no  intestinal  contents.  He  believes  that  the 
cysts  had  no  connection  whatever  with  the  vitelline  duct. 

Kulenkampff  f reports  the  case  of  a child  3 years  old,  that  had  suf- 
fered occasionally  from  colic  and  constipation,  and  was  attacked  sud- 
denly with  symptoms  indicative  of  acute  intestinal  obstruction.  Ab- 
domen somewhat  tympanitic,  but  no  swelling  could  be  made  out  by 
percussion  and  palpation.  Tenderness  and  slight  duluess  in  the  right 
inguinal  region.  The  boy  died  on  the  second  day.  The  autopsy  re- 
vealed as  the  cause  of  death  a cyst  in  the  region  of  the  caecum.  The 
cyst  was  as  large  as  a man’s  fist  and  had  thin  almost  transparent  walls. 
It  showed  several  depressions  which  gave  it  the  appearance  of  being 
composed  of  three  or  four  parts.  It  was  located  in  the  mesentery  of  the 
ileum  about  40  ctm.  above  the  ileo-caecal  valve.  It  did  not  communicate 
with  the  lumen  of  the  bowel  and  contained  a thin  chocolate-colored 
fluid.  The  mesentery  at  this  point  was  drawn  out  like  a string  and 
encircled  a loop  of  the  ileum.  Above  this  point  the  bowel  was  greatly 
distended.  He  believed  with  RothJ  that  the  cyst  was  congenital  and 
had  developed  from  a diverticulum  of  the  ileum.  As  a rule  such  cysts 
are  located  on  the  convex  side  of  the  bowel,  but  in  this  instance  it 
occupied  a position  opposite. 

* Ueber  Darmcysten  als  Ursache  eines  korapleten  Darmverschlusses.  Deutsche  Med. 
Wochenschrift,  1887,  No.  40. 

f Ein  Fall  von  Entero-kystom.  Tod  durcli  Darmverschlingung.  Centralblatt  f.  die 
gesammte  Medicin,  1883.  No.  42. 

| Virchow’s  Archiv,  B.  LXXXVI,  p.  311. 
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At  first  sight  the  cyst  appeared  like  a greatly  distended  loop  of 
the  intestine.  As  in  both  of  these  cases  the  cyst  had  produced  in- 
testinal obstruction  by  secondary  mechanical  conditions,  the  opera- 
tive treatment  of  the  obstruction  would  include  the  removol  of  the 
primary  cause  and  the  correction  of  the  secondary  mechanical  dif- 
ficulties. This  would  include  resection  of  the  bowel  at  the  seat  of 
obstruction  including  the  tumor  and  restoration  of  the  continuity 
of  the  intestinal  canal  by  circular  suturing. 

2.  Malignant  Tumors. — Malignant  stenosis  of  the  intestines  may 
be  caused  either  by  a sarcoma  or  carcinoma,  of  which  the  former  is 
more  frequent  above  and  the  latter  below  the  ileo-cmcal  valve.  A 
sarcoma  in  the  intestine  like  in  any  other  organ  primarily  starts  from 
an  embryonal  matrix  of  connective  tissue  and  hence  it  always  has 
its  starting-point  in  the  wall  beneath  the  mucous  membrane,'  while 
carcinona  being  an  atypical  proliferation  of  epithelial  cells’  either 
commences  in  the  mucous  membrane  or  its  glandular  appendages. 

a.  Sarcoma.  Nicolaysen*  reports  an  exceedingly  interesting  case 
of  enterotomy  for  a sarcomatous  stenosis  of  the  small  intestine  . The 
patient  was  28  years  of  age.  A firm  nodulated  kidney-shaped  tumor 
could  be  felt  in  the  abdomen  below  the  umbilicus.  The  tumor  was 
first  noticed  six  months  before  when  it  was  as  large  as  a hen’s  egg. 
In  the  morning  the  tumor  usually  could  be  felt  under  the  costal  arch' 
while  during  the  day  it  descended  into  the  hypogastric  region  where 
it  always  caused  more  pain.  As  the  symptoms  of  obstruction  grad- 
ually increased  m severity  and  did  not  yield  to  ordinary  treatment 
laparotomy  was  performed.  Median  incision  14  ctm.  long  It  was 
found  somewhat  difficult  to  bring  the  tumor  forward  into  the  wound 
Ihe  tumor  occupied  the  mesenteric  side  of  the  bowel  and  behind  it  a 
number  of  enlarged  lymphatic  glands  could  be  felt.  Eighteen  ctm  of 
intestine  including  the  tumor  and  a triangular  piece  of  mesentery  were 
excised  and  the  ends  of  the  intestine  united  with  sutures,  embracing 
only  serous  and  muscular  coats,  whereupon  the  proximal  end  was  in 
vaginated  to  the  extent  of  2 etm.  and  the  invagination  retained  with 
five  Lembert  sutures  over  which  the  peritoneum  was  once  more 

wound  i " “d  SUtUre  °f  fine  Cat"Ut‘  The  mesenteric 
wound  was  also  closed  by  suturing.  The  tumor  consisted  of  several 

nodules  the  size  of  a goose  egg  which  had  perforated  the  intestine 

Microscopical  examination  of  the  tumor  and  lymphatic  glands  showed 

sarcomatous  tissue.  The  patient  recovered. 


* Myosarkom  des  Diinndarmes. 
ges.  Medicin,  1886,  No.  28. 


Extirpation  mit  Darmresektion. 


Centralblatt  f.  die 


160  SURGICAL  TREATMENT  OF  INTESTINAL  OBSTRUCTION. 

Bessel-Hagen*  described  a somewhat  similar  specimen  which  he 
found  in  a child.  A boy  seven  years  old  after  a trauma  suffered  from 
a rapidly  growing  tumor  in  the  abdomen  which  resulted  in  death  from 
marasmus  in  four  months.  At  the  autopsy  a large  sarcoma  of  the 
jejunum  was  found  which  had  perforated  into  the  gut  by  necrotic 
destruction  of  the  interior  of  the  tumor.  Microscopic  examination 
proved  it  to  be  a small-celled,  round-celled  sarcoma  which  had  origin- 
ated in  the  submucosa  of  the  jejunum.  Multiple  metastasis  in  kidneys, 
on  back  and  in  the  lymphatic  glands.  Peritonitic  adhesions  had  caused 
flexion  of  the  intestine  below  the  tumor  and  dilatation  of  the  proximal 
portion  from  obstruction  thus  produced.  As  a sarcoma  of  the  intestine 
only  gives  rise  to  symptoms  of  obstruction  and  consequently  comes  under 
surgical  treatment  usually  after  extensive  infiltration  of  the  mesentery 
and  retro-peritoneal  tissues  has  taken  place,  it  is  questionable  if  it  is 
prudent  to  attempt  a radical  operation,  as  in  case  the  patient  recovers 
from  the  operation  an  early  recurrence  is  almost  inevitable.  If  a suf- 
ficiently early  diagnosis  were  possible  resection  could  be  made  with  a 
fair  prospect  of  a permanent  result,  but  if  the  infection  has  extended 
to  the  tissues  around  the  bowel  it  is  more  judicious  to  leave  the  sar- 
coma and  to  exclude  the  obstruction  by  an  intestinal  anastomosis. 

b.  Carcinoma. — In  most  cases  of  carcinoma  of  the  intestine  the 
disease  commences  in  the  mucous  membrane,  in  which  case  the  paren- 
chyma of  the  tumor  is  composed  of  cells  which  resemble  the  columnar 
epithelium  which  lines  the  intestinal  canal.  Carcinoma  is  found  most 
frequently  in  the  region  of  the  sigmoid  flexure,  the  caecum  and  rectum. 
A malignant  stenosis  may  have  existed  for  months  without  symptoms, 
when  of  a sudden  symptoms  of  acute  intestinal  obstruction  are  devel- 
oped as  in  the  case  related  in  this  paper.  In  cases  of  acute  intestinal 
obstruction  in  elderly  people  where  no  cause  for  it  can  be  found  in  the 
abdomen  a thorough  rectal  examination  should  never  be  neglected. 
During  my  visit  in  Zurich  last  year  I was  present  at  a very  interesting 
autopsy  made  by  Klebs  upon  one  of  Kronlein’s  patients.  A few  days 
before  a woman  40  years  of  age  was  brought  into  the  hospital  present- 
ing -w ell-marked  symptoms  of  intestinal  obstruction,  which  had  lasted 
for  two  weeks.  On  examination  no  cause  for  the  obstruction  could 
be  found.  The  abdomen  was  very  tympanitic  rendering  palpation  dif- 
ficult and  unsatisfactory.  Laparotomy  was  made,  but  as  nothing 
could  be  found  and  the  small  intestines  were  enormously  distended 
throughout,  inguinal  colotomy  ivas  performed.  The  operation  was 
followed  by  decided  relief,  the  abdomen  collapsed  and  a large  quan- 

* Ulceroses  Sarcom  des  Jejunum  bei  einen  Kinde.  Yircliow’s  Achiv,  B.  XCIX., 
Heft  1. 
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tity  of  fieces  was  discharged  through  the  artificial  anus  ; but  the 
patient  died  of  exhaustion  the  next  day.  At  the  post-mortem  exam- 
ination the  cause  of  the  obstruction  was  found  20  ctm.  below  the  arti- 
ficial anus  in  the  shape  of  a narrow  annular  carcinomatous  stricture  of 
the  colon.  In  his  remarks  on  the  case  Kronlein  stated  that  he  had 
observed  four  similar  cases  during  the  time  he  had  been  in  Zurich.  It 
is  not  unusual  that  such  a stricture  gives  rise  to  no  symptoms  until 
suddenly  symptoms  of  complete  intestinal  occlusion  are  developed.  It 
would  be  well  in  the  future,  when  a similar  condition  is  suspected,  to 
exploie  if  need  be  the  upper  portion  of  the  rectum  and  lower  extrem- 
ity of  the  colon  as  far  as  accessible  by  Simon’s  method,  as  in  case  the 
lesion  is  recognized  and  accurately  located  some  of  these  cases  might 
be  amenable  for  a radical  operation  by  incision.  Schede*  made  a re- 
section of  the  small  intestine  for  carcinoma  in  a case  where  the  tumor 
had  extended  to  the  abdominal  wall.  The  intestine  was  excised  with 
the  tumor  and  the  ends  united  by  circular  suturing.  The  patient  re- 
covered. A few  weeks  later  he  returned  to  the  hospital  with  symp- 
toms of  complete  intestinal  obstruction.  The  abdomen  was  again 
opened  and  an  amficia!  anus  was  established.  The  patient  died  on 
the  fifth  day  The  cause  of  obstruction  was  a constricting  band  which 
was  divided  during  the  operation.  Schede  is  of  the  opinion  that  in  cases 
o complete  obstruction  of  the  bowels  by  a malignant  tumor,  excision 
contra-indicated  asm  nineteen  cases  of  intestinal  resection  for  malig- 
nant  disease,  of  six  cases  in  which  the  occlusion  was  complete  all  died 
whde  of  the  remaining  twelve  where  the  occlusion  was  only  partial 

make*  ^ V TheS6  SUtlStics  should  only  induce  us  to  endeavor  to 
ake  a coirect  diagnosis  before  urgent  symptoms  have  set  in  and  to 

resoit  to  operative  treatment  at  a time  when  the  general  condition  of 
the  patient  is  such  as  to  warrant  a radical  operation  and  the  local  con 
ditions  at  the  seat  of  obstruction  are  favorable  to  a speedy  process  of 
repair.  , after  resection  of  the  lower  portion  of  the  colon  it  is  found 
impossible  to  approximate  the  two  ends  of  the  bowel  and  th  r + i 

lateral  1^“^  ^ 

amirati0  T "a®6"*1  ^ yea”  from  7 On 

amination  he  discovered  a tumor  the  size  of  a hen’s  eog  ia  the  left 

hypogastric  region,  two-fingers  breadth  below  a line  drawn  f rtn  1 

anterior  superior  spinous  process  of  the  ileum  to  the  other.  The  tumor 

• Jerh.  der  Deu.schra  Ges.Uscb.,,  ^ 

Heilkunda  188™"  M“n‘llu”B  det  C"rc"""n'-'  d®»  S.  Bomaoum.  Prager  Zeitscbrift  f. 
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could  also  be  felt  high  up  in  the  rectum  by  pressing  it  downwards 
into  the  pelvis.  The  abdomen  was  opened  by  an  incision  over  the 
tumor  parallel  with  the  course  of  the  descending  colon.  The  tumor 
was  found  to  occupy  the  most  prominent  portion  of  the  sigmoid  flex- 
ure, freely  movable,  and  not  attached  to  any  of  the  surrounding  or- 
gans. A few  glands  behind  the  affected  portion  of  the  colon  were 
enlarged.  Circular  resection  was  made  including  a corresponding  por- 
tion of  the  meso-colon  and  the  enlarged  lymphatic  glands.  On  account 
of  too  great  loss  of  substance  circular  enterorrhaphy  could  not  be 
made,  consequently  the  distal  end  was  closed  by  invagination  and 
suturing  and  dropped  into  the  abdominal  cavity,  while  the  proximal 
end  was  sutured  into  the  external  wound.  The  patient  made  a good 
recovery,  and  at  the  end  of  ten  months  the  disease  had  not  returned. 
Bull*  reports  two  cases  of  carcinoma  of  the  sigmoid  flexure  where  in 
each  instance  he  opened  the  abdomen  through  the  median  line  and 
stitched  the  descending  colon  into  the  wound  without  incising  it,  reserv- 
ing this  step  of  the  operation  until  adhesions  had  taken  place.  Both 
patients  recovered.  In  one  of  these  cases  he  resected  six  inches  of  the 
colon  including  the  artificial  anus  and  the  tumor  twelve  months  later,  and 
the  patient  again  recovered  from  the  operation.  At  the  time  the  report 
was  made  the  operator  had  in  view  a third  operation  for  the  closure  of  the 
second  artificial  anus  which  was  made  at  the  close  of  the  second  ope- 
ration. In  all  cases  where  the  seat  of  obstruction  can  be  located  in  the 
caecum  or  colon  before  the  operation  the  lateral  incision  should  be 
selected,  as  it  will  afford  better  access  to  the  seat  of  obstruction  than 
a median  incision.  If  it  is  found  impossible  to  remove  the  obstruc- 
tion, one  of  two  things  must  be  done.  If  the  bowel  below  the  obstruc- 
tion can  be  reached  au  intestinal  anastomosis  is  made,  or  the  ileum  is 
divided  just  above  the  ileo-caecal  valve,  the  distal  end  closed,  and  the 
proximal  implanted  into  the  bowel  below  the  seat  of  obstruction.  If 
resection  can  be  done  with  a prospect  of  removing  all  the  diseased 
tissues  it  should  be  invariably  practised,  as  a primary  radical  operation, 
and  if  on  account  of  its  extent  circular  enterorrhaphy  cannot  be  done, 
the  distal  end  is  permanently  closed,  and  the  proximal  stitched  into 
the  wound.  If  the  distal  portion  can  be  reached  the  continuity  of  the 
intestinal  canal  is  restored  by  intestinal  anastomis  or  lateral  implanta- 
tion. If  the  seat  of  obstruction  cannot  be  ascertained  before  the  opera- 
tion and  exploration  through  a median  incision  locates  it  in  the 
csecum,  colon,  or  rectum,  it  may  become  necessary  to  make  a lateral 
incision  if  a radical  operation  is  decided  upon,  and  when  this  appears 
impossible  or  unjustifiable  an  intestinal  anastomosis  or  lateral  implant- 

* Gaiflard’s  Medical  Journal,  March,  1888. 
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ation  can  be  made  through  the  median  incision,  and  if  on  account  of 
the  location  of  the  obstruction  either  of  these  operations  are  also  in- 
applicable, an  artificial  anus  should  be  established  in  the  right  or  left 
inguinal  region,  and  the  median  incision  closed  and  dressed  sepa- 
rately. 


V.  Dynamic  Intestinal  Obstruction  Caused  by  Suspension  of 

Peristalsis. 

A number  of  pathological  conditions  are  known  to  produce  symp- 
toms which  so  closely  resemble  intestinal  obstruction  that  the  abdomen 
has  been  repeatedly  opened  in  such  cases  with  the  expectation  of 
removing  the  cause  of  the  obstruction,  but  no  occlusion  of  any  kind 
could  be  found.  These  are  the  cases  that  have  caused  the  greatest 
difficulty  in  diagnosis,  and  have  often  brought  disappointment  and 
reproach  upon  the  surgeon.  The  obstruction  in  these  cases  is  not 
caused  by  a narrowing  of  the  lumen  of  the  intestine,  but  by  suspen- 
sion of  the  dynamic  forces  which  propel  the  intestinal  contents,  and 
which  result  in  accumulation  of  the  faeces  and  gases  in  the  paralyzed 
portion  of  the  bowel,  which  is  followed  by  distension  of  the  intestines, 
constipation  and  obstinate  vomiting  which  in  rare  cases  may  become 
faecal.  Circumscribed  or  diffuse  paresis  of  the  intestines  is  caused 
either  by  an  inflammatory  affection,  such  as  peritonitis  or  enteritis, 
which  produces  suspension  of  muscular  contractions  in  the  same  man- 
ner as  when  an  inflammatory  process  in  any  other  organ  affects  di- 
rectly the  muscular  tissue,  or  the  tunics  of ‘the  intestines  are  in  an 
“tact  condition,  but  a paralysis  has  resulted  from  reflex  causes 
Pitts*  narrates  two  cases  in  which  after  reduction  of  a strangulated 
hernia  he  performed  laparotomy  on  account  of  persisting  symptoms 
and  found  no  cause  for  these  symptoms  save  that  presented  by  the 
free  but  lifeless  coil  that  had  been  liberated  too  late. 

The  contents  in  a paretic  bowel  are  liable  to  undergo  fermentative 
and  putrefactive  changes  and  the  gases  which  are  developed  during 
such  changes  accumulate  and  cause  such  an  extensive  tympanites  that 
the  latter  may  become  a mechanical  cause  of  obstruction 
. tympanites.- Cases  of  sudden  death  from  obstruction  of  the 

intestines  and  stomach  by  rapid  accumulation  of  gas  have  been  re- 
ported by  Dechambre,  Mercier,  L’Pereyra,  and  others.  The  patients 

mjoung  vmon°  du,ins  oob"i"“" 

Gueneau  de  Mussyf  in  a clinical  lecture  treats  of  the  mechanical 
* St.  Thomas’  Hospital  Reports.  Yol.  xi.,  1882,  p.  75. 
t Des  conditions  Mechaniques  de  la  tympanite.  Gaz.  hebd,  1867,  No.  31. 
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conditions  which  cause  accumulation  of  gas  in  the  intestines.  Where 
no  mechanical  obstruction  is  present  the  gaseous  distension  is  due  to 
paralysis  of  the  sympathetic  nerves.  The  failure  of  the  gas  to  be  ex- 
pelled is  owing  to  the  formation  of  numerous  flexions  from  the  over- 
distension and  later  to  compression  of  some  parts  of  the  intestines  by 
the  distended  loops.  The  lowest  portion  of  the  ileum  may  be  com- 
pressed against  the  ascending  colon  so  firmly  as  to  become  a cause  of 
complete  mechanical  obstruction.  Proof  of  the  existence  of  such  a 
mechanical  condition  is  furnished  in  cases  of  extensive  tympanites 
where  the  introduction  of  a rectal  tube  affords  no  relief.  In  such 
cases  the  distension  increases  even  after  death.  The  author  has  also 
furnished  experimental  proof.  The  cadaver  of  a child  was  inflated 
moderately  through  the  oesophagus,  after  which  the  oesophagus  was 
tied  and  a tube  was  introduced  into  the  rectum  and  its  distal  end  im- 
mersed under  water.  Pressure  upon  the  abdomen  expelled  the  air 
through  the  rectal  tube.  When  he  repeated  the  experiment,  but  car- 
ried the  distension  farther,  no  air  could  be  made  to  escape  through  the 
rectal  tube  by  compressing  the  abdomen.  On  opening  the  abdomen 
with  great  care,  it  was  seen  that  the  lower  portion  of  the  distended 
ileum  was  pressed  against  the  ascending  colon  so  firmly  as  to  com- 
pletely interrupt  the  communication  between  them.  From  these 
observations  it  can  be  readily  seen  how  the  formation  of  an  intestinal 
anastomosis  would  frequently  prove  the  means  not  only  in  relieving 
the  obstruction,  but  also  in  the  removal  of  its  cause. 

If  gas  is  present  in  the  peritoneal  cavity  as  the  result  of  putrefac- 
tive changes  of  the  products  of  peritoneal  inflammation,  it  presses  the 
liver  away  from  the  diaphragm  and  the  percussion  dullness  disappears 
completely  when  the  patient  lies  on  his  back.  In  distension  of  the 
abdomen  from  the  presence  of  gas  in  the  intestines  the  diaphragm 
and  liver  are  crowded  upwards,  but  the  latter  remains  in  contact  with 
the  chest  wall,  and  the  area  of  liver  dullness  remains  the  same,  but  is 
displaced  in  an  upward  direction.  Where  life  is  threatened  by  tym- 
panitic distensions  of  the  abdomen  during  the  convalescence  from 
acute  diseases  the  symptoms  appear  very  rapidly  and  death  results 
from  mechanical  compression  of  important  organs.  Puncture  of  the 
distended  intestines  followed  by  aspiration  and  if  need  be  repeated  at 
short  intervals  is  positively  indicated  in  most  cases.  There  can  be  no 
doubt  that  in  many  cases  of  peritonitis  attended  by  diffuse  and 
excessive  tympanites  the  symptoms  which  point  to  intestinal  obstruc- 
tion are  due  to  the  same  causes,  flexions  and  compression,  and  such 
cases  would  also  be  greatly  benetitted  and  sometimes  cured  by  the 
same  treatment. 
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2.  Peritonitis. — Peritonitis  may  lead  to  symptom  resembling  intes- 
tinal occlusion  in  different  ways  according  to  the  extent  and  type  of 
the  disease.  In  extensive  plastic  peritonitis  the  immobilization  of  a 
considerable  portion  of  the  small  intestines  may  give  rise  to  persistent 
vomiting,  and  absolute  constipation.  Again,  as  we  have  just  seen 
arrest  of  the  faical  circulation  may  be  caused  by  the  tympanites 
alone,  while  perforative  peritonitis  is  attended  by  a local  and  general 
shock  which  causes  intestinal  paresis  through  the  sympathetic  nerves. 
Heusner*  has  observed  that  perforative  peritonitis  gives  rise  to  dis- 
turbances simulating  intestinal  obstruction  by  arresting  intestinal 
movements.  He  narrates  the  history  of  two  cases  of  this  kind  where 
the  symptoms  of  intestinal  obstruction  were  so  prominent  that  lapar- 
otomy was  performed.  In  both  cases,  perforative  peritonitis,  but  no 
occlusion,  was  found. 

Henrot,f  in  his  classical  monograph  on  pseudo-strangulation  de- 
scribes a number  of  cases  of  perforation  of  the  gall-bladder  and  the 
processus  vermiformis  where  the  symptoms  during  life  had  pointed  so 
strongly  to  the  existence  of  intestinal  obstruction  that  a wrong  diag- 
nosis was  made  by  able  clinicians.  He  also  calls  attention  to  those 


cases  of  paralytic  obstruction  which  are  often  observed  after  herni- 
otomy and  in  cases  of  strangulation  of  the  appendix  vermiformis  and 
testicle.  The  intestinal  paresis,  where  it  is  not  the  result  of  inflamma- 
tion must  be  looked  upon  as  a reflex  symptom. 

Physical  signs  and  symptoms  are  sometimes  utterly  inadequate  to 
enable  a distinction  between  acute  intestinal  obstruction  and  diffuse 
peritonitis.  In  differentiating  between  these  two  conditions  it  must 
e remembered  that  in  the  absence  of  a tumor  absolute  constipation 
and  faecal  vomiting  are  the  most  characteristic  symptoms  of  obstruc- 
tion and  that  in  peritontis  the  pain  is  severe  and  continuous,  with  dif- 
fuse tenderness,  tympanites,  and  absence  of  visible  intestinal  coils  In 
mechanical  obstruction  of  the  bowels  the  temperature  as  a rule  is  not 
above  normal  unless  complications  have  set  in,  while  in  peritonitis  a 

"S:remprr  iS  the  rule  alth0USh  in  some  gravest  cases  it 

t*  °yma  ■ Many  cases  of  Supposed  recovery  of  intestinal  obstruc- 

t on  °Perati°n  Undoubtedl7  cases  of  dynamic  obstruc- 

3 ™ Cither  entirely  8Pontaneous  or  facilitated 

In  MGd  in  the  Oration  of  the  peristaltic  action. 

marked  svmnu1^  7™  admitted  1Ilto  Dupuytren’s  ward  with  well- 
won  cave  itZ  h mtestinal. obstruction.  This  eminent  sur- 

& • is  opinion  that  without  an  operation  a fatal  ter- 

* Deutsche  Med.  Wochensehrift,  1877. 

fDes  Pseudo-etrangloraent,  etc.,  These,  Paris.  1865. 
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mination  was  inevitable,  but  the'  patient  objected  to  the  operation 
and  was  transferred  to  another  ward,  where  he  recovered  in  three  days 
under  the  use  of  simple  cathartics. 

Numerous  similar  cases  could  be  cited  in  illustration  of  the  diffi- 
culty of  differentiating  in  all  cases  between  mechanical  occlusion  and 
dynamic  obstruction. 

3.  Catarrhal  and  Ulcerative  Enteritis. — For  some  reasons  which  at 
present  it  is  difficult  to  explain,  simple  catarrhal  enteritis  and  circum- 
scribed ulcerations  of  the  small  intestines  have  occasionally  been  the 
cause  of  rapid  accumulations  of  gas  followed  by  symptoms  of  intes- 
tinal obstruction.  Mercier*  has  recorded  a case  where  a patient  died 
after  a brief  illness  during  which  all  symptoms  pointed  to  the  ex- 
istence of  intestinal  obstruction,  including  complete  constipation  and 
faecal  vomiting.  The  necropsy  showed  no  stenosis  or  any  other  form 
of  mechanical  obstruction,  but  several  large  ulcers  in  the  middle  of 
the  ileum. 

Moslerf  reports  a case  of  acute  intestinal  obstruction  which  fol- 
lowed a catarrhal  enteritis,  where  on  post-mortem  no  primary  me- 
chanical obstruction  could  be  found.  The  small  intestines  were  so 
enormously  distended  that  they  filled  the  entire  abdominal  cavity, 
compressing  the  ascending  colon  so  firmly  as  to  render  it  completely 
impermeable  ; the  transverse  colon  was  also  compressed,  but  to  a 
lesser  extent. 

ZimmermannJ  described  a case  of  acute  intestinal  obstruction, 
where  during  life  the  collapse  came  on  so  rapidly  as  to  resemble 
cholera.  The  bowels  remained  completely  constipated,  and  the 
vomiting  was  so  severe  and  persistent  that  on  the  seventh  day  it  be- 
came stercoraceous.  The  patient  lived  six  weeks.  At  the  necropsy 
the  small  intestines  were  found  enormously  distended  and  their 
walls  were  much  attenuated.  Colon  was  also  distended.  In  the  ileum 
a number  of  small  ulcers  were  found  which  had  destroyed  the  entire 
thickness  of  the  mucous  membrane.  In  a case  of  this  kind,  Obalinsky 
made  a laparotomy  and  as  he  found  the  external  surface  of  the  lower 
portion  of  the  ileum  only  congested,  but  no  mechanical  obstruction, 
he  closed  the  external  incision  and  the  patient  recovered.  He  believed 
that  in  this  case  there  were  typhoid  ulcers  which  caused  a functional 
stricture  of  the  gut  and  the  symptoms  which  induced  him  to  open 
the  abdomen. 

* Note  sur  deux  cas  d’ileus.  Gazette  Med.  de  Paris,  1867,  p.  161. 

fUeber  den  Ileus.  Archivder  Heilkunde,  1864,  No.  2. 

X Ein  Beitrag  zur  Lehre  vom  dynamischen  Ileus.  Canstatt’s  Jahresbericht,  i860, 
B.  III.,  p.  245. 
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4.  Exventration. — At  a recent  meeting  of  the  Berlin  Obstetrical 
Society,  Olshausen  reported  several  cases  of  laparotomy,  in  which 
more  or  less  exventration  became  unavoidable  during  the  operation. 
A few  days  after  the  operation  the  patients  presented  all  the  appear- 
ances of  an  attack  of  acute  intestinal  obstruction  and  death  followed 
five  to  ten  days  after  the  operation.  Olshausen  explained  the  symp- 
toms during  life,  and  the  fatal  termination  by  assuming  the  existence 
of  intestinal  paralysis,  distension  of  the  bowel  and  absorption  of  toxic 
agents  from  the  intestinal  canal.  During  the  exventration  the  intes- 
tines became  engorged  by  venous  hyperaemia,  which  in  turn  again  is 
followed  by  exudation  into  the  tissues  of  the  bowel. 

Sebileau  * re-opened  the  abdomen  in  two  cases  of  acute  intestinal 
obstruction  after  laparotomy,  and  no  mechanical  occlusion  or  exuda- 
tion of  any  kind,  but  enormous  meteorism  was  found.  He  attributes 
this  condition  to  intestinal  paresis  and  rapid  accumulation  of  gas. 
The  prophylactic  treatment  of  such  cases  is  more  important  than  the 
curative.  The  administration  of  a brisk  cathartic  on  the  second  or 
third  day  after  the  operation  will  usually  prevent  tympanitic  disten- 
sion of  the  abdomen  by  stimulating  the  paretic  walls  to  active  mus- 
cular contractions,  and  by  removing  the  intestinal  contents  the  source 
of  putrefactive  changes.  This  treatment  should  never  be  postponed 
until  the  paralysis  has  been  aggravated  by  over-distension,  but  should 
he  resorted  to  either  before  or  upon  the  first  appearance  of  intes- 
tinal distension.  Uniform  compression  of  the  abdomen  with  strips  of 
adhesive  plaster  and  bandage  applied  over  the  antiseptic  absorbent 
dressing  immediately  after  the  operation  should  be  kept  up  until  all 
danger  from  the  occurrence  of  tympanites  has  passed.  When  the  dis- 
tension has  become  so  great  as  to  threaten  life,  the  treatment  should 
consist  of  the  employment  of  such  prompt  mechanical  measures  which 
will  diminish  the  intra-abdominal  pressure.  As  the  stomach  may  also 
be  dilated  its  contents  should  be  removed  through  a flexible  stomach 
tube,  followed  by  an  irrigation  with  a harmless  antiseptic  solution. 
Tubage  of  the  colon  followed  by  a turpentine  enema  is  used  for  the 
same  purpose.  If  these  measures  fail  in  relieving  the  distension  a 
prompt  resort  to  intestinal  puncture  with  a fine  hollow  needle  becomes 
imperative.  This  surgical  resource  may  be  repeated  as  often  as  it  may 

become  necessary  to  aVert  danger  from  an  increasing  intra-abdominal 
pressure. 


* De  quelques  accidents  intestinaux  survenant 
Annal.  de  Gyn^cologie,  T.  xxv.,  p.  us). 


aprex  les  operations  abdominales. 
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PAPER  BY 

Prof.  Rafael  La  vista,  of  Mexico. 


The  able  papers  which  have  just  been  read,  very  properly 
dwell  upon  the  importance  of  a clear  diagnosis  in  each  case,  in 
order  that  accidents  of  a very  grave  character,  which  we  are,  as  a 
rule,  as  powerless  to  avert  by  other  means,  may  be  controlled,  if  not 
averted,  by  a timely  recourse  to  a surgical  operation.  Whether  pro- 
duced by  ileus,  strangulation  in  its  various  pathological  forms,  or  by 
the  presence  of  neoplasms,  intestinal  obstruction  is,  to  a certain  extent, 
characterized  by  certain  symptoms  which  are,  at  first,  common  to  all 
its  foims.  There  are,  however,  other  and  special  phenomena,  whose 
careful  consideration  is  of  material  assistance  in  forming  a correct 
diagnosis.  In  all  forms  of  the  disease,  there  are  two  well-marked 
periods  during  which  the  indications  appear  to  be  precise  and  well 
determined.  For  instance,  in  certain  cases  of  strangulation  or  ob- 
struction produced  by  adhesions  and  bands,  a sub-acute  course  is  by 
fai  the  most  common.  Yet,  in  equally  chronic  cases,  so  to  speak, 
which  are  due  to  intestinal  stenosis,  resulting  from  an  inflammatory  or  • 
ulcei  ative  piocess,  we  may  find  the  obstruction  suddenly  ushered  in 
by  all  the  accidents  which  characterize  the  acute  forms  of  the  disease. 
The  practitioner  is,  therefore,  greatly  puzzled  in  not  a few  cases,  in 
forming  a correct  diagnosis.  T he  two  conspicuous  symptoms  in  most 
cases  of  intestinal  obstruction  are  pain,  and  the  cessation  of  all  intes- 
tinal functions.  The  occurrence  of  vomiting,  at  first,  of  matters 
ingested,  then  of  bile,  and  later,  of  fascal  matters,  is  only  met  with, 
as  a rule,  in  cases  of  obstruction  of  the  small  intestine,  it  may  be  said 
to  occur  earlier  in  the  disease  if  the  obstruction  be  situated  high  up. 
Here  then  is  an  important  diagnostic  point.  The  persistent  hiccough 
met  with  in  many  cases  is  undoubtedly  due,  in  my  opinion,  to  an  irri- 
tation of  the  diaphragm,  resulting  from  the  pressure  of  the  intestinal 
distension.  Fever  never  accompanies  these  phenomena  in  the  earlier 
stages  of  the  disease,  a fact  of  importance  in  the  differential  diag- 
nosis. 
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The  second  phase  of  the  disease  in  its  acute  form,  constituting  the 
period  of  strangulation,  is  attended  with  nervous  and  septico-fecaloid 
symptoms.  The  former  result  from  the  great  irritation  of  the  solar 
plexus,  which  has  been  as  aptly  called  the  abdominal  cerebrum.  There 
is  at  first  a period  of  stimulation,  which  is  generally  followed  by  a 
state  of  profound  collapse.  To  this  stimulation,  propagated  to  the 
cerebral  and  medullary  centers,  more  particularly  the  latter,  are  refer- 
able those  disorders  of  circulation,  respiration  and  calorification, 
usually  attending  the  disease.  These  disorders  of  innervation  are 
accountable  for  those  remarkable  cases  in  which  perforation  occurs 
without  causing  any  elevation  of  temperature  or  other  characteristic 
signs  of  peritonitis,  the  sudden  change  in  the  patient’s  appearance,  the 
facies  abdominalis,  the  extinction  of  the  voice  and  excessive  prostra- 
tion alone  giving  the  clue  to  the  condition.  Meanwhile,  the  intelli- 
gence and  consciousness  of  the  patient  are  quite  intact,  except  in  a 
limited  number  of  cases,  in  which  there  may  be  some  drowsiness  and 
apathy. 

The  septico-fecaloid  symptoms,  that  is  to  say,  the  complete  suppres- 
sion of  all  secretions,  dryness  of  the  mouth  and  nose,  and  the  develop- 
ment of  the  typhoid  state  without  pyrexia  now  in  their  turn  make 
their  appearance. 


A point  of  great  importance  in  the  surgical  management  of  the 
disease  in  question,  is  to  ever  keep  in  mind  the  fact  that  the  intestinal 
walls,  from  the  strangulation  and  over-distension,  are  no  longer  in  a 
condition  to  resist  the  slightest  traction,  and  must  consequently  be 
handled  with  the  greatest  care,  lest  during  the  exploration  for  the  seat 
of  the  trouble,  perforation  take  place.  In  one  case  under  my  care,  in 
which  I performed  laparotomy  as  a last  resort,  incision  through  the 
abdominal  walls  having  diminished  the  intestinal  tension,  was  of  itself 
sufficient  to  cause  perforation.  At  the  point  where  the  intestine  gave 
way,  it  was  found  to  be  very  friable  when  seized  between  the  fingers  • 
this  condition  was  obviously  due  to  the  local  asphyxia.  If  the  patho- 
logical anatomy  of  intestinal  obstruction  is  of  great  interest  of 
greater  interest  still,  in  my  opinion,  is  the  determination  of  the  pre- 
cise moment  when  the  symptoms  of  strangulation  begin  to  develop, 
f this  can  be  done  the  life  of  the  patient  may  generally  be  saved  by 
timely  operation;  if  not,  there  can  be  but  little  hope  of  relief  by  an 

opTttel"1  *he  SraVe  8ympt°mS  °f  8tran«"lati°n  *"1- 

at:  ir a moment  8uppo8e  that  “ a s*™  °38e  we  ^ au*!**- 

ticated  a stenosis  in  some  part  of  the  intestinal  canal,  due  either  to 
syphilitic  infection  (intestinal  eyphilosis),  or,  as  is  frequently  the 
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in  chronic  alcoholic  patients,  to  a parenchymatous  enteritis  with  pro- 
found alteration  of  the  muscular  coat.  In  either  of  these  cases,  the 
indications  which  the  practitioner  must  fulfill  can  admit  of  no  discus- 
sion, and  an  immediate  operation  is  justifiable.  You  are  doubtless 
acquainted  with  the  remarkable  case  of  Prof.  Koeberle,  who  removed 
a portion  of  the  small  intestine  two  metres  in  length,  from  a patient 
suffering  from  intestinal  stenosis,  and  had  the  satisfaction  to  exhibit 
his  patient  before  the  iScole  de  Medecine  in  a perfect  state  of  recov- 
ery. 

The  diagnosis  of  intestinal  obstruction  in  its  varied  forms  is  of  ex- 
treme difficulty,  and  all  the  resources  at  our  command,  instead  of  elu- 
cidating the  subject,  frequently  fail  to  afford  definite  information. 
This  very  uncertainty  in  the  surgeon  brings  about  a sort  of  timidity 
and  hesitation  to  operate  at  the  proper  moment  in  a given  case,  and  in 
another  a fever  of  temerity.  Alas,  how  many  and  grievous  mistakes 
have  been  made  in  not  interfering  at  the  proper  moment  ! 

Permit  me  to  call  your  attention  for  a moment  to  a certain  form  of 
intestinal  obstruction,  unfortunately  not  uncommon,  which  may  be 
denominated  as  obstruction  by  dilation.  In  this  form,  which  I con- 
sider is  one  of  the  most  difficult  to  remedy,  the  dilatation  is  some- 
times so  gx*eat  as  to  be  capable  of  determining  all  the  accident,  of  ob- 
struction, while  the  diagnosis  is  by  no  means  easy.  While  keeping  in 
mind  the  probable  necessity  of  an  operation,  the  medical  management 
of  a case  of  intestinal  obstruction  should  not  be  neglected.  Pain 
should  be  assuaged  at  the  earliest  possible  mornept,  for  I am  convinced 
that  pain,  of  itself,  can  kill.  In  most  cases,  I have  recourse  to  opium, 
in  doses  sufficiently  large,  not  only  to  control  the  pain  but  also  to  par- 
alyze the  intestine  and  prevent  any  effort,  on  its  part,  to  overcome  the 
resistance  offered  by  the  obstruction,  which  effort  is  sure  to  increase 
the  trouble.  Opium  is  at  once  the  best  intestinal  sedative,  and  the 
best  preventive  against  peritonitis.  But  even  this  useful  drug  is  not 
always  sufficient,  and  it  may  be  necessary  to  have  recourse  to  the 
anaesthetic,  chloroform,  which  produces,  with  certainty,  absolute  free- 
dom from  pain  and  the  relaxation  of  the  muscular  tissue  of  the  intes- 
tinal wall.  I have  never,  in  an  extended  use  of  the  drug  in  such  cases, 
seen  any  untoward  result  from  its  use,  even  when  used  continuously  for 
over  twenty-four  hours.  Under  its  influence,  the  careful  exploration 
of  the  abdomen  is  greatly  facilitated.  Recourse  may  be  had,  the 
while,  to  large  x-ectal  insufflations  or  injections,  and  to  digital  explora- 
tion of  the  rectum,  which  is  always  of  material  assistance  in  the  diag- 
nosis. 

I have  made  use,  in  some  cases,  of  x-ectal  injections  of  sulphuric 
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ether,  with  some  advantage  ; such  injections  rapidty  alleviate  the  suf- 
fering. Still,  they  are  not  to  be  used  indiscriminately,  as  they  are 
dangerous  and  obviously,  not  easily  controlled.  They  should,  there- 
fore, be  used  in  extreme  cases  where  all  other  means  have  failed 
to  alford  relief.  Another  method,  which  experience  has  taught  me  is 
a valuable  one,  is  the  refrigeration  of  the  abdomen,  which  may  be  pro- 
duced in  the  surest  manner  by  the  application  of  chloroform,  or  a 
mixture  of  this  drug  and  morphia. 

In  speaking  of  the  medical  management  of  cases  of  intestinal  ob- 
struction, I have  intentionally  refrained  from  mentioning  those  purga- 
tives, extolled  by  some,  which,  with  rare  exceptions,  are  positively 
injurious  ; I have  seen  mild,  and  even  chronic  cases  transformed,  by 
their  use,  into  acute  ones. 

When  all  these  means  have  failed  to  improve  the  condition,  or  allay 
the  sufferings  of  the  patient,  recourse  may  be  had,  in  certain  cases, 
with  a view  to  diminishing  the  vascular  tension  in  the  intestinal  wall, 
to  another  mode  of  treatment,  the  puncture  and  aspiration  of  the 
intestinal  contents,  gaseous,  liquid  and  solid.  I recall  one  case,  among 
others,  in  which  immediate  relief  followed  the  aspiration  of  the  bowel 
in  the  right  iliac  fossa  ; a considerable  volume  of  gases  was  removed, 
together  with  1500  grammes  of  liquid  and  semi-liquid  matters.  After 
this  operation,  there  was  no  recurrence  of  the  serious  symptoms,  and 
the  patient  fully  recovered.  Undertaken  with  proper  care,  this  opera- 
tion is  devoid  of  danger,  at  least  such  is  my  experience  with  it.  I do 
not  hesitate  to  assert  that  it  is  one  of  the  best  means  of  treatment 
which  we  possess,  in  the  cases  of  intestinal  inflammation.  Unfortun- 
ately, it  is  not  always  successful,  perhaps  because  the  intestine  has 
lost  its  elasticity,  or  there  does  not  exist  free  communication  between 
its  component  parts,  or,  because  the  body  of  the  patient,  when  the 
operation  is  attempted,  is  not  in  a position  suitable  to  permit  a free 
evacuation.  . All  the  methods  of  treatment  which  I have  enumerated 
should  be  faithfully  and  carefully  carried  out,  until  the  occurrence  of 
the  first  symptom  of  internal  strangulation,  when  all  temporizing  is 
inadmissible.  The  surgeon  must  then  have  recourse,  unhesitatingly  to 
either  of  the  two  methods  which  modern  surgery  offers  in  such  cases 
namely,  the  enterotomy  of  Nelaton,  or  the  exploratory  operation,  after 
the  method  of  Lawson  Tait,that  great  apostle  of  exploratory  incision 
or  that  advocated  by  Prof.  Kceberle,  of  Strassburg.  Having  had  quite 
an  extended  experience  with  each  of  these  methods,  I confidently  aver 
that  they  are  all  equally  useful.  I need  not  dwell  upon  the  necessity 

ZT  TT  °r  antl8eP8is  in  every  case.  The  exploratory  incision 

g made,  the  surgeon  should  as  rapidly  as  is  consistent  with  care 
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and  thoroughness,  inform  himself  of  the  situation  and  nature  of  the 
obstruction  and  remove  the  cause,  whatever  it  may  be. 

But  let  me  not  abuse  your  kindness  and  the  courtesy  extended  to 
me  by  dwelling  upon  this  theme.  My  only  desire  has  been  to  furnish 

my  humble  tithe  to  the  fund  of  general  information  on  this  interesting 
and  important  subject. 


PAPER  BY 

Dr.  Thomas  G.  Morton,  of  Philadelphia. 

As  the  subject  of  obstruction  of  the  bowels  has  been  so  thoroughly 
and  systematically  discussed  by  those  who  have  preceded  me,  I shall 
not  further  trespass  upon  our  time  in  order  to  say  anything  further  as 
regards  the  various  forms  of  obstruction  or  their  diagnosis,  but  will 
only  refer  briefly  to  a question  of  treatment.  I would,  however,  note 
in  passing  what  seems  to  be  the  relative  infrequency  of  obstruction  of 
the  bowels  here  as  compared  with  England.  Treves  states  that  as 
many  as  2,000  deaths  occur  annually  from  this  cause  in  Great  Britain. 

I have  received  the  following  letter  from  Dr.  H.  F.  Formad,  Coro- 
ner’s physician  of  Philadelphia,  in  reference  to  the  frequency  of  fatal 
obstruction  of  the  bowels. 

Dear  Doctor:  I have  met  with  but  very  few  cases  of  intestinal  obstruction 
from  other  causes  than  hernia  and  malignant  disease  [in  my  post-mortem 
experience].  Unquestionably  they  must  be  rare  as  a fatal  affection.  Exclu- 
sive of  cancer  and  hernia  I have  met  with  ten  or  eleven  cases  of  fatal  ob- 
struction from  pressure  upon  colon  or  rectum  of  either  ovarian  cysts  or 
uterine  fibroids,  and  with  only  three  cases  each  of  volvulus  and  intussuscep- 
tion. * * * The  total  autopsies  which  I have  made  as  coroner’s  physician  of 
Philadelphia  for  the  past  five  years  and  as  pathologist  to  various  hospitals 
for  ten  years,  number  6,000  in  which  the  intestines  were  examined. 

Very  truly  yours, 

H.  F.  Formad. 

Dr.  Morris  Longstretk,  Pathologist  to  the  Pennsylvania  and  Jeffer- 
son Hospitals  of  Philadelphia,  writes  me  that  his  “ experience  is  that 
intestinal  obstruction,  excluding  tumor  pressure,  are  comparatively 
rare.  If  I exclude  also  malignant  growths  of  the  lower  bowel  and 
also  general  peritonitis  with  universal  adhesions,  I should  say  it  was  a 
very  rare  condition.” 

Dr.  Thomas  H.  Andrews,  formerly  coroner’s  physician,  and  for 
eleven  years  demonstrator  of  anatomy  in  the  Jefferson  Medical  Col- 
lege, informs  me  that  he  has  personally  made  or  supervised  upwards  of 
2,000  post-mortem  examinations  in  the  city  of  Philadelphia,  and  that 
in  but  a single  instance  has  he  found  any  bowel  obstruction. 
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At  the  Episcopal  and  Women’s  Hospitals  of  Philadelphia  there  has 
not  been  performed  a single  abdominal  section  for  obstruction  of  the 
bowels  so  far  as  I have  been  able  to  ascertain.  I have  gone  over  the 
records  of  the  Pennsylvania  Hospital  for  the  past  twenty-five  years, 
and  there  is  not  recorded  a single  section  for  the  relief  of  intestinal 
obstruction,  although  colotomy  has  of  course  been  very  frequently 
employed  for  the  relief  of  various  forms  of  stricture  of  the  rec- 
tum and  sigmoid  flexure.  One  fatal  case  of  obstruction  from  volvu- 
lus which  I find  amongst  the  vast  records  of  that  institution  was  so 
peculiar  in  its  form  that  I may  be  permitted  to  brieflv  refer  to  it  here. 

A man  aged  thirty-five,  white,  contracted  an  obstinate  diarrhoea  in 


1873,  which  lasted  fifteen  months,  and  was  then  followed  by  constipa- 
tion, the  stools  being  small  and  suggesting  stenosis  of  the  large  bowel. 
He  was  admitted  to  the  Hospital  in  1875,  having  suffered  for  six  days 
with  marked  symptoms  of  obstruction  of  the  bowels,  pain,  vomiting 
and  constipation.  Five  days  later,  after  all  remedies  had  failed  to 
give  relief,  and  when  the  vomiting  had  become  stercoracious,  lumbar 
colotomy  was  performed,  but  no  evacuation  followed  and  the  patient 
died  two  days  later  of  exhaustion.  At  the  autopsy  it  was  found  that 
there  had  been  a complete  transposition  of  the  large  bowel  so  that  the 
caput  coHi  occupied  a position  in  front  of  the  spleen,  in  the  left  hypo- 
chondrium.  From  this  position  the  large  intestine  pursued  a down- 
ward course  at  the  side  of  the  spine  under  a fold  of  mesentery,  and 
from  the  left  inguinal  region  passed  across  to  the  right  side  ; the  fold 
of  mesentery  here  constricted  the  bowel  which  just  beyond  this  point 
had  been  opened  by  the  previous  operation.  By  seizing  the  caput 
colli  and  intestine  and  lifting  both  together  and  then  revolving  them 
upon  their  axis  until  the  caecum  occupied  its  normal  position,  it  was 
observed  that  the  constriction  entirely  disappeared.  There  were  no 
evidences  of  peritonitis  present. 

In  1866  another  patient  was  admitted  having  the  usual  symptoms 
ol  bowel  obstruction  and  a tumor  being  present  in  the  groin,  a stran- 
gulated hernia  was  diagnosticated.  Dr.  Agnew  operated  but  found 
no  intestine  in  sac.  The  patient  died  of  peritonitis  and  at  the  au- 
topsy it  was  found  that  there  had  been  an  obstruction  of  the  intes 
tine  caused  by  an  adhesion  between  the  vermiform  appendix  r which 
was  twisted  backwards  and  to  the  left]  and  a loop  of  the  ileum  This 
adhesion,  one-third  of  an  inch  thick  and  a half  an  inch  long,  bridged 
the  ileum  four  inches  above  the  valve,  in  such  a way  as  to  compress  it 
against  the  spinal  column,  and  to  completely  occlude  it.  The  mucous 
membrane  at  the  site  of  pressure  was  completely  destroyed  In  mv 
personal  experience  I have  never  had  a case  of  intestinal  obstruction 
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due  to  intussusception,  volvulus,  or  foreign  body,  which  required 
operation.  I have  however  seen  a case  of  acute  obstruction  of  the 
bowels  in  which  there  was  stercoraceous  vomiting,  which  after 
two  days  recovered  without  operation,  and  the  patient ’has  continued 
in  perfect  health  ever  since.  Recently  in  another  private  patient,  a 
middle  aged  woman,  there  was  constipation,  uncontrollable  vomiting, 
and  rapid  loss  of  strength.  Here  I performed  abdominal  section  for 
exploratory  purposes  and  found  annular  cancerous  constriction  of  the 
ileum,  with  extensive  deposit  of  the  same  in  the  liver.  The  operation 
elfected  a complete  diagnosis  but  of  course  the  woman  eventually 
died.  In  1865  I was  sent  for  by  my  friend  Dr.  Josiah  Reeves,  of 
Medford,  N.  J.,  to  see  with  him  a case  of  intestinal  obstruction.  This 
case  I believed  to  be  amongst  the  very  first  operated  upon  for  that 
disorder  by  abdominal  section.  The  notes  of  the  case,  now  for  the 
first  time  recorded,  are  as  follows  : 

James  O’Neal,  of  Medford,  aged  fourteen,  was  taken  ill  with  symp- 
toms of  peritonitis  about  the  middle  of  January,  1865.  This  attack 
was  followed  after  a lapse  of  two  weeks  by  marked  symptoms  of  intes- 
tinal obstruction.  This  not  yielding  to  various  treatments  I was  sum- 
moned. After  making  a very  careful  study  of  the  case  I determined 
that  an  opening  in  the  bowel  was  the  only  chance  that  could  be 
offered  to  the  patient.  Operation  was  consented  to,  and  the  belly  was 
immediately  opened  laterally  upon  the  right  side.  The  abdominal 
contents  were  found  hopelessly  matted  together  and  adherent  and 
bathed  in  putrid  pus.  The  ascending  colon  at  a point  just  above  the 
caecum  was  brought  to  the  surface  and  an  artificial  anus  made.  The 
patient  was  almost  moribund  at  the  time  of  commencing  the  opera- 
tion and  died  very  shortly  after  its  completion.  Post-mortem  re- 
vealed the  cause  of  the  peritonitis  to  be  a hitherto  unsuspected  rupt- 
ured ulcer  of  the  stomach.  The  obstruction  was  due  to  constricting 
lymph  bands  at  various  points  in  the  intestinal  course. 

Occasionally  in  the  course  of  peri-cecal  inflammation  and  abscess, 
the  intestines  become  so  paralyzed  that  more  or  less  obstruction  may 
occur,  with  associated  symptoms  which  materially  aggravate  the  pre- 
existing disease,  indeed,  may  even  in  a measure  obscure  the  diagnosis. 
Very  recently  [in  July  last]  I performed  a successful  laparotomy  for 
peri-cecal  abscess  and  perforated  appendix  ; the  bowel  was  firmly 
bound  by  the  peritonitis  which  also  gave  rise  to  great  impaction,  and 
as  the  case  might  readily  have  been  mistaken  for  one  of  acute  bowel 
obstruction,  I will  give  the  history  briefly  : 

J.  W.  C.,  seventeen  years  of  age,  usual  weight  180  pounds,  had 
severe  attack  of  ileo-cecal  pain  sometime  in  November,  1887,  while  at 
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school,  which  laid  him  up  for  three  days,  and  in  May  last  a similar 
but  less  severe  attack.  On  July  4th  he  ate  an  enormous  amount  of 
peanuts  and  cherries,  but  felt  no  special  inconvenience,  save  constipa- 
tion for  three  days,  when  he  experienced  colicy  pains,  had  a somewhat 
watery  stool,  and  for  two  days  there  was  some  looseness  of  bowels 
associated  with  severe  cramjis.  At  this  time  he  had  great  tenderness 
in  the  right  iliac  region  and  could  not  stand  erect.  I was  telegraphed 
for  on  July  11th,  but  did  not  reach  the  patient  until  the  13th,  when  I 
found  him  in  a most  serious  condition.  Although  he  had  symptoms 
of  obstruction,  yet  the  diagnosis  of  perforation  of  the  appendix, 
abscess  and  peritonitis  was  made.  The  pain,  violent  variations  of  tem- 
perature and  profuse  sweating  and  profound  exhaustion,  indicated  pus, 
while  the  previous  history  of  attack  of  colic,  and  pain  in  the  ileo-cecal 
region,  all  pointed  to  the  appendix  as  the  source  of  trouble. 

I promptly  made  a lateral  section,  evacuated  an  abscess  of  consider- 
able size,  and  soon  came  upon  the  perforated  appendix,  which  was  closely 
attached  to  the  cecum  its  entire  length.  The  end  of  the  appendix  had 
sloughed  off,  and  in  this  disorganized  tissue  I found  a large  oval 
fecal  concretion,  which  evidently  was  the  cause  of  the  disturbance. 
Two  very  large  portions  of  omentum  were  so  constricted  by  lymph 
bands  that  gangrene  had  occurred,  and  there  was  general  peritonitis. 
The  appendix  was  tied  and  cut  off  close  to  its  cecal  attachment  ; two 
large  portions  of  the  gangrenous  omentum  were  removed,  the  abscess 
cavity  cleansed,  as  were  likewise  the  whole  abdominal  contents.  The 
cecum  had  very  much  the  shape  and  feel  of  a sausage,  firm  and  dark 
in  color,  and  bound  down  as  the  result  of  inflammation.  Thorough 
drainage  of  the  abdominal  cavity  was  secured  by  a rubber  and  a glass 
drain  tube,  the  latter  passing  to  the  bottom  of  the  pelvic  cavity. 

No  attempt  was  made  to  approximate  the  wound,  but  its  cavity  was 
lightly  packed  with  antiseptic  gauze,  with  the  usual  dressing  upon  the 
abdomen. 

The  patient  did  fairly  well  after  the  operation,  took  food  well,  but 
there  was  no  action  of  the  bowels.  Two  days  later  he  had  marked 
temperature  and  great  restlessness,  passing  water  frequently  and  with 
almost  constant  desire  to  evacuate  the  bowels,  but  without  succeeding 
in  having  a discharge,  although  laxatives  were  freely  administered. 
In  response  to  a telegram  stating  that  the  patient  was  desperately  ill, 
my  son,  Dr.  Morton,  Jr.,  went  to  Williamsport,  and  upon  examination 
discovered  an  impaction  of  faeces  in  the  large  bowel  which  extended 
from  cecum  to  anus.  After  some  twelve  hours  work  with  the  rectal 
tube  and  irrigation  the  colon  was  cleared  of  several  pounds  of  faecal 
matter,  and  the  patient’s  condition  immediately  became  much  im- 
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proved  and  continued  to  do  so  steadily  until  convalescence  took  place. 
At  the  time  of  the  impaction  it  was  discoverd  that  fajcal  matter  was 
passing  into  the  original  wound  and  examination  showed  that  the 
cecum  had  given  away,  for  a gangrenous  spot  was  found,  about  an 
inch  in  diameter,  on  the  uppermost  part  of  the  exposed  bowel.  Sub- 
sequently the  patient  rapidly  improved  and  is  now  in  his  usual  health, 
although  the  wound  of  operation  has  not  entirely  closed  but  is  quite 
superficial,  and  the  bowel  opening,  now  very  minute,  is  rapidly  closing. 

The  difficulty,  indeed  the  impossibility,  now  and  then,  of  making  a 
diagnosis  in  even  acute  obstruction  of  the  bowels  is  seen  in  the  follow- 
ing acute  and  promptly  fatal  case  : 

John  W.,  45  years  of  age,  walked  to  the  Pennsylvania  Hospital  and 
was  admitted  Oct.  13,  1886.  While  working  the  day  before  was  sud- 
denly seized  with  pain  in  the  abdomen  ; this  was  followed  by  diar- 
rhoea and  vomiting.  On  admission  temperature  was  sub-normal  ; 
great  pain  in  abdomen,  located  below  the  umbilicus,  paroxysmal  in 
character  ; he  had  vomited  some  clear,  watery  fluid,  but  soon  after 
admission  this  ceased,  breath  was  foul ; symptoms  of  collapse  soon 
appeared,  belly  became  tender  and  slightly  full,  and  he  died  fourteen 
hours  after  entering  hospital.  The  autopsy  showed  intussusception  of 
four  inches  of  the  ileum.  Dr.  Arthur  V.  Meigs,  who  had  charge  of 
the  patient,  tells  me  that  obstruction  was  not  even  suspected,  for  there 
were  no  symptoms  which  even  suggested  such  a condition. 

In  the  operative  treatment  of  obstruction  of  the  bowels  I desire  to 
thoroughly  indorse  the  importance  of  diagnosis  in  the  first  place  ; and 
in  the  second,  the  equal  importance  of  very  early  section  as  soon  as  it 
becomes  evident  that  nothing  is  to  be  gained  by  the  employment  of 
less  effectual  measures,  or  when  a diagnosis  is  not  clear,  or  impossible 
to  make  out,  and  the  patient  has  begun  to  fail.  For  I firmly  believe 
it  to  be  far  safer  to  operate  than  to  procrastinate,  or  trust  in  anodynes 
or  purges.  The  dangers  of  modern  abdominal  section  are  not  to  be 
compared  to  the  risks  which  we  must  assume  in  waiting  ; indeed  we 
are  not  justified  in  delay  when  we  have  the  means  in  our  possession  to 
make  an  exact  diagnosis,  and  resorting  to  appropriate  meaures  for  re- 
lief. The  chances  of  success,  as  borne  out  by  all  experience  and  sta- 
tistics, are  vastly  enhanced  by  the  early  resort  to  operation. 

Dr.  Arthur  Durham,  of  London. 

“ Mr.  President,  before  I say  anything  in  regard  to  the  subject 
under  discussion,  I hope  that  you,  Mr.  President,  and  you,  Gentlemen 
of  the  Congress,  will  pardon  me  for  saying  one  or  two  words  on  what 
might  perhaps  seem  to  be  an  extraneous  subject.  It  is  simply  this: 
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I wish  to  express  the  great  pleasure  that  I feel  in  coming  here  among 
my  American  confreres  and  in  meeting  with  such  downright  hearty 
hospitality  and  such  cordial  reception  as  I and  my  friends  have  met 
with.  Gentlemen,  it  is  to  say  this  rather  than  to  say  anything  else 
that  I am  on  the  platform  to-night. 

However,  the  subject  before  us  is  not  altogether  a strange  one  to 
me.  It  is  a subject  in  which  I have  taken,  and  do  take,  and  as  long 
as  I live  shall  take  the  greatest  possible  interest.  It  is  possible  that 
some  of  you  may  have  met  with  a book  called  Quain’s  Dictionary  of 
Medicine.  If  you  look  into  that  book,  you  will  find  that  the  article 
on  intestinal  obstruction  was  written  by  myself,  and  you  may  take 
this  as  documentary  evidence  that  I take  great  interest  in  this  sub- 
ject. It  is  a subject  in  which  surgeons  must  take  an  interest.  In 
these  cases,  life  and  death  depend  upon  our  action.  There  is  no  class 
of  cases  more  serious,  more  dangerous,  or  more  urgently  calling  for 
prompt  treatment,  than  these  cases  of  intestinal  obstruction. 

With  reference  to  the  papers  read  to-night,  I would  say  that  I en- 
tirely agree  with  Dr.  Fitz  and  I entirely  agree  with  Dr.  Senn,  that  the 
sooner  the  physician  calls  in  the  surgeon  the  better  it  is  for  the  patient. 
If  the  patient  is  allowed  to  go  on  until  the  physician  reaches  the  con- 
clusion that  there  is  nothing  more  to  be  done,  then  there  is  poor 
chance  of  doing  anything  more  with  prospect  of  benefit  to  the  pa- 
tient. The  earlier  the  surgeon  is  called  to  decide  whether  or  not  he 
can  do  anything,  the  better.  It  often  happens  that  the  surgeon  is 
able  to  relieve  the  patient  without  operation,  but  often,  indeed,  it  hap- 
pens that  operative  measures  are  the  only  x’esort. 

I agree  with  Dr.  Senn  that  surgical  operation  should  be  performed 
as  soon  as  the  diagnosis  is  made,  if  the  conditions  are  such  as  to  in- 
dicate the  necessity  for,  and  to  warrant  operation.  But  unfortunately 
the  diagnosis  in  these  cases  is  often  extremely  difficult.  I know  of  no 
class  of  cases  m which  the  diagnosis  is  more  difficult.  I go  a little 
further  than  Dr.  Senn  and  say  that  cases  do  arise  from  time  to  time  in 
which  we  are  justified  in  operating  before  we  fully  make  our  diagnosis 
after  we  have  made  the  broad  diagnosis  of  intestinal  obstruction  There 
is  not  so  much  difficulty  in  deciding  that  there  is  intestinal  obstruction, 
but  the  difficulty  is  to  determine  the  cause.  I therefore  say  that  cases 
do  arise  from  time  to  time  in  which  we  are  justified  in  proceeding  to 
operate  not  only  before  we  have  made  a complete  diagnosis  but  in 
rder  ena^le  us  to  make  our  diagnosis  as  to  the  precise  nature  of  the 
case  But  then  we  must  be  prepared  to  follow  out  the  indications 
1 f ma7  Pre«ent  themseives.  In  regard  to  the  question  of  diagno- 
s,  I want  to  say  this  as  the  expression  of  my  feeling.  In  my  article 
1 2 
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before  referred  to,  I refer  statistically  to  two  or  three  thousand  cases, 
thus  showing  that  I do  not  undervalue  statistics.  Dr.  Fitz  very 
properly  gave  us  a large  amount  of  statistical  matter  and  showed 
that  so  many  per  cent,  of  the  cases  were  due  to  one  cause,  and  so 
many  per  cent,  to  another  cause.  What  I want  to  impress’  is  this, 
that  in  having  to  do  with  a case  of  intestinal  obstruction  we  should 
not  be  influenced  too  much  by  the  probabilities  in  diagnosing  its 
cause.  Statistical  probabilities  constantly  mislead.  What  we  should 
be  guided  by  are  not  the  statistical  probabilities  but  the  actual  indi- 
cations of  that  particidar  case.  Every  case  is  to  be  studied  and  judged 
on  its  own  meiits,  and  treated  according  to  the  indications  before  us. 
To  say  when  we  are  called  to  a case  that  the  probabilities  are  that  this 
is  a case  of  so-and-so,  because  in  so  many  cases  there  are  so  many  of 
this  affection,  is  wrong  and  will  constantly  mislead.  In  trying  to  teach 
the  students  at  Guy’s  Hospital,  I say  to  them,  you  must  not  apply  the 
results  derived  from  collections  of  statistics  to  the  particular  case  with 
which  you  have  to  do  too  rigidly.  The  chances  in  favor  of  one  man 
may  be  as  one  to  one  thousand,  while  in  another  man  they  will  be  as 
one  thousand  to  one. 

How  with  regard  to  the  observations  and  the  suggestions  made  as 
to  treatment  by  Dr.  Senn.  I came  here  to  learn  and  I confess  that  I 
have  learned  a great  deal  to-night.  The  use  of  hydrogen  gas  seemed 
to  me  to  be  something  new.  I would  ask  what  would  be  the  result  if 
after  blowing  the  patient  up  inside  with  hydrogen  gas,  he  should 
happen  to  blow  out,  and  the  gas  come  in  contact  with  a flame  ? 
W ould  there  not  be  a blow-up  outside  ? I do  not  see  why  hydrogen 
gas  should  be  better  than  air.  Of  course,  it  is  lighter  than  air,  but  I 
do  not  see  why  lightness  should  be  of  importance  in  the  insufflation. 

To  go  a little  further  in  regard  to  the  treatment  of  cases  of  intes- 
tinal obstruction  : of  course,  the  first  thing  is  to  determine,  if  possible, 
the  seat  of  the  obsti’uction.  In  cases  of  acute  intestinal  obstruction, 
in  which  there  is  reason  to  believe  that  the  seat  of  the  obstruction  is 
in  the  small  intestine,  then  I suppose  that  the  proper  treatment  is,  as 
soon  as  the  symptoms  are  severe  and  urgent,  even  if  we  have  not 
made  an  absolute  diagnosis  to  open  the  abdomen,  search  for  the  cause 
and  relieve  it  as  best  we  can.  On  the  other  hand,  when  the  indica- 
tions are  that  the  obstruction  is  in  the  large  rather  than  in  the  small 
intestine,  there  is  not  the  same  degree  of  urgency  in  the  large  pro- 
portion of  cases.  Of  course,  the  proceeding  to  be  adopted  must  de- 
pend upon  our  idea  as  to  the  seat  of  the  obstruction.  Here  I venture 
without  the  slightest  hesitation  to  take  issue  with  Dr.  Senn.  I take 
issue  with  him  on  this  point.  He  said  that  lumbar  colotomy  is  an 
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obsolete  operation.  I beg  to  say  this,  whether  it  ought  to  be  obsolete 
or  ought  not  to  be  obsolete,  I know  as  a matter  of  fact  that  it  is  not 
obsolete.  It  is  an  operation  which  is  constantly  performed,  day  by 
day.  I can  not  tell  you  in  how  many  cases  I have  performed  it,  but 
I can  tell  you  that  I have  never  performed  the  operation  in  any  case 
in  which  I have  had  occasion  to  regret  having  done  it.  I have  had 
cases  in  which  I did  not  perform  the  operation  in  which  I have  had 
lasting  cause  to  regret  that  I did  not  do  so.  Therefore,  I say  without 
the  slightest  hesitation,  that  the  operation  of  lumbar  colotomy  is  not 
obsolete,  and  as  far  as  I know  certainly  will  not  be  obsolete  so  far  as 
I am  concerned.  I know  no  operation  in  surgery,  with  the  exception 
of  tracheotomy,  in  which  the  making  a simple  opening  has  brought 
about  so  much  relief,  so  much  prolongation  of  life,  and  such  lessening 
of  suffering.  You  have  a case  of  cancer  of  the  rectum  or  of  the  colon 
with  obstruction.  By  lumbar  colotomy  you  relieve  the  patient  and 
enable  him  to  go  on  with  an  unspeakable  amount  of  comfort,  which 
could  not  be  afforded  with  equal  safety  by  any  other  operation.  The 
operation  of  lumbar  colotomy  is  simple,  easy  and  safe.  The  operation 
of  cutting  out  the  intestine  or  of  putting  in  these  little  bone  plates, 
would  certainly  be  attended  with  more  danger  ; whether  they  would 
be  more  successful  or  not,  I can  not  say.  Were  I myself  the  subject 
of  cancer  of  the  rectum  I should  willingly  have  lumbar  colotomy  per- 
formed. Time  does  not  permit,  or  I could  tell  you  of  many  cases  in 
which  after  the  performance  of  lumbar  colotomy  the  obstruction  has 
been  gradually  relieved,  and  the  patient  has  gotten  well,  and  the 
colotomy  wound  has  healed. 

Now  thanking  you  most  heartily  for  your  very  kind  attention  and 
indulgence,  I beg  your  pardon  for  having  spoken  so  long. 


Professor  Thomas  Anmandale,  of  Edinburgh. 

I must  ask  your  kind  forbearance  for  this  reason,  and  I think  a very 
good  one  : I have  been  tossing  on  the  Atlantic  for  the  past  week  and 
arrived  only  half  an  hour  ago.  Another  reason  is  that  I have  not 
heard  the  papers  which  are  under  discussion.  As  I have  been  called 
upon  to  speak,  I may  very  briefly  give  my  opinion  in  regard  to  the 
treatment  of  intestinal  obstruction. 

I think  that  in  connection  with  the  consideration  of  the  treatment 
o 18  condition,  it  is  necessary  to  divide  the  cases  into  two  classes 
the  acute  and  the  chronic,  In  the  acute  cases  I think  that  it  is  per! 
fectly  right  that  everything  that  medicine  can  do  should  be  tried,  but 

tried  f' W ftM!  mt°°  lo"S-  Wllcl’  these  measures  have  been  fairly 
tried  for  forty-eight  hours  and  the  symptoms  are  urgent,  I say  that 
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the  case  belongs  to  the  surgeon,  and  the  sooner  the  surgeon  opens  the 
abdomen,  finds  the  cause  and  if  possible  remove  it,  or  when  not  possi- 
ble to  remove  it,  to  form  an  artificial  anus,  the  better. 

In  the  chronic  cases  we  may  wait  a considerable  time,  in  fact  we 
may  wait  until  the  symptoms  become  acute.  If  a case  of  chronic 
obstruction  present  symptoms  of  acute  obstruction,  it  should  be 
treated  as  a case  of  acute  obstruction. 

I have  heard  my  friend  Mr.  Durham  refer  to  lumbar  colotomy.  I 
may  say  that  from  my  experience,  more  particularly  in  obstruction  of 
the  rectum,  I have  learned  to  perform  inguinal  colotomy,  making  the 
opening  in  the  left  inguinal  region.  This  is  not  a more  serious  opera- 
tion than  lumbar  colotomy  and  in  the  majority  of  cases  is  simpler. 

I do  not  think  that  I can  say  more.  There  are  other  gentlemen 
who  can  speak  more  readily  as  they  have  heard  the  discussion. 

I must  say  that  it  is  a great  pleasure  for  me  to  meet  my  friends  on 
this  side  of  the  Atlantic.  It  has  been  my  pleasure  to  meet  many  of 
my  colleagues  on  my  side.  It  has  been  my  desire  to  come  over  here. 
I have  done  so  and  I am  sure  that  I shall  not  regret  it. 

Dr.  William  M.  Ord,  of  London. 

I suppose  I am  called  upon  as  a physician  to  express  the  general  in- 
ability of  that  branch  of  the  profession  to  deal  with  the  subject  of 
intestinal  obstruction,  and  no  doubt  one  must  admit  that  the  much 
larger  aspect  of  the  subject  from  the  point  of  treatment  and  from  the 
point  of  diagnosis  is  in  the  hands  of  the  surgeon  rather  than  of  the 
physician.  The  function  of  the  physician  appears  to  be  very  early  in 
the  case,  and  I think  in  looking  back  over  a large  number  of  cases  of 
intestinal  obstruction,  that  his  function  mainly  ceases  when  he  con- 
cludes on  the  one  hand  that  the  case  is  one  of  what  has  been  called 
dynamic,  but  which  I should  prefer  to  call  physiological,  obstruction; 
on  the  other  hand,  one  of  mechanical  obstruction.  For  my  own  part, 
I must  admit  that  there  is  often  great  difficulty  in  the  diagnosis.  In 
those  cases  where  there  is  little  pain  or  fever  without  signs  of  ob- 
struction one  hesitates  as  to  the  decision.  Perhaps  you  will  think  me 
a little  cowardly  and  wanting  in  self-reliance  when  I state  that  under 
these  circumstances  I am  inclined  to  adopt  the  views  of  the  first 
speaker  and  claim  a little  time.  Most  of  you  on  referring  to  your 
cases  of  intestinal  obstruction  will  find  a good  many  in  which  there 
has  been  simple  absence  of  the  passage  of  faeces,  or  a good  deal  of 
vomiting  and  pain  with  absence  of  the  passage  of  faeces,  everything 
pointing  to  intestinal  obstruction,  but  yet  no  tumor  could  be  felt.  In 
some  of  these  cases  time  with  the  use  of  opium  has  been  followed  by 
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complete  relief  after  a longer  or  shorter  interval.  I have  on  several 
occasions  examined  a patient  at  night  with  signs  of  obstruction  where 
no  sign  of  local  obstacle  could  be  found,  where  arrangements  had 
been  made  for  operation  in  the  morning,  but  where  under  the  use  of 
the  narcotic,  nature  has  given  relief  shortly  before  the  time  for  the 
operation  has  arrived. 

I agree  with  all  of  the  speakers  that  when  we  have  decided  that 
there  is  mechanical  obstruction,  the  patient  must  sooner  or  later  go 
into  the  hands  of  the  surgeon.  I agree  that  the  delay  must  be  only  a 
short  one,  and  only  a very  reasonable  one.  Perhaps  as  a physician  I 
would  look  with  less  complacency  upon  the  operation  of  opening  the 
abdomen.  I have  many  times  looked  on  at  this  operation  and  I have 
felt,  and  indeed  often  seen  how  serious  it  often  is.  When  one  is  deal- 
ing with  a person  over  fifty  years  of  age,  and  would  rather  make  the 
delay  as  long  as  possible  to  avert  the  dangers  which  with  the  greatest 
care  and  the  best  operators  will  commonly  follow.  As  I said  in  the 
beginning,  this  is  more  a matter  for  the  surgeon  than  for  the  physi- 
cian. I merely  put  in  a plea  for  a moderate  delay  on  the  ground  of 
necessary  imperfections  in  our  diagnosis. 

Sir  William  MacCormac  will  bear  me  out  in  some  of  these  remarks. 
He  and  I have  had  many  cases  of  intestinal  obstruction  to  consider 
together  and  in  many  he  has  operated  with  success.  In  some  the 
operation  has  been  performed  too  late,  not  always  by  my  fault, 
although  occasionally  so.  In  other  cases  which  seemed  most  favora- 
ble, either  by  reason  of  early  age  or  of  advanced  age,  where  the  opera- 
tion has  been  performed  early  with  great  care  and  with  perfect  sur- 
gical completeness,  the  results  of  the  operation  have  not  been  as  satis- 
factoiy  as  we  might  have  hoped.  It  is  this  large  proportion  of  neces- 
saiy  deaths  that  has  made  me  somewhat  of  a coward  in  the  matter. 

In  closing,  Dr.  Fitz,  said  : 

I have  but  one  word  to  say  in  conclusion.  I think  that  all  must  be 
pretty  well  satisfied,  from  what  has  been  said,  that  no  one  of  the 
speakers  is  likely  to  change  his  opinion  upon  the  spur  of  the  moment. 

latever  views  have  been  given,  you  will  have  an  opportunity  of 
rea  ing  m full,  and  you  will  then  be  able  to  decide  whether  there  is 
anything  good,  bad,  or  indifferent  in  them. 


Dr.  Senn,  said  : 

You  will  all  agree  with  me  that  a study  of  English  literature,  of 

PW  t “t'book8  an<3  of  English  hospital  reports,  shows  that  our 
k S C0  ea£ues  are  exceedingly  conservative  in  the  adoption  of  all 
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new  procedures  introduced  into  practice.  The  time  has  long  gone  by 
when  any  theory  or  any  method  of  operation  should  be  accepted  as 
final,  as  safe,  as  applicable  until  it  has  been  tested  and  found  reliable 
by  a critical  profession.  I can  assure  our  distinguished  guest,  Mr. 
Durham,  that  hydrogen  gas  injected  into  the  intestinal  canal  never 
f 01  ms  explosn  e compounds,  as  atmospheric  air  is  never  present  in  the 
intestines,  and  hydrogen  gas  is  present  in  a normal  condition  of  the 
intestinal  canal.  Rectal  insufflation  of  hydrogen  gas  has  been  shown 
to  be  a safe  diagnostic  procedure  by  numerous  experiments  on  ani- 
mals, and  it  has  proved  safe,  efficient  and  invaluable  by  clinical  expe- 
rience. In  one  of  the  first  experiments  made  on  man,  I was  the  sub- 
ject. I should  never  have  submitted  to  such  experimentation  if  the 
safety  of  this  procedure  had  not  been  sufficiently  established  by  exper- 
iments on  animals. 

In  cases  of  gun-shot  wound  of  the  abdomen  it  not  only  de- 
monstrates the  presence  of  perforation,  but  it  also  furnishes  ma- 
terial aid  in  finding  the  visceral  wound  and  shows  conclusively 
whether  all  of  the  perforations  have  been  closed  or  not,  as  in  the  last 
case  on  which  I operated  in  which  there  were  twelve  perforations. 
The  last  perforation  could  not  have  been  found  unless  recourse  had 
been  had  to  this  measure.  Eleven  perforations  were  found  in  the  re- 
gion of  the  ileo-ctecal  valve  and  closed.  The  integrity  of  the  intes- 
tinal canal  was  then  tested  with  hydrogen  gas.  The  gas  continued  to 
escape.  The  sigmoid  flexure  was  then  sought  for  and  compressed  but 
the  gas  continued  to  escape.  By  continuing  the  search  in  a downward 
direction  I finally  reached  the  last  perforation  in  the  rectum  at  a point 
where  the  peritoneum  reflects  itself  from  rectum  to  bladder.  This 
perforation  if  left  would  have  proved  fatal.  The  patient  is  now  doing 
well,  a week  after  the  operation.  In  a case  of  gun-shot  wound  of  the 
chest,  I had  reason  to  suspect,  on  account  of  the  obliquity  of  the 
wound,  that  possibly  the  stomach  had  been  injured.  In  such  a case  it 
would  have  been  criminal  to  perform  laparotomy  unless  I was  able  to 
prove  beforehand  that  some  portion  of  the  gastro-intestinal  canal  was 
injured.  Insufflation  of  the  gas  through  the  stomach  was  practised 
and  the  gas  was  lighted  as  it  escaped  from  the  wound  in  the  chest. 
Laparotomy  was  performed  and  two  perforations  were  found  in  the 
stomach. 

In  my  remarks  on  colotomy  I did  not  mean  to  condemn  the  opera- 
tion. I am  in  favor  of  the  operation  in  all  cases  where  the  cause  of 
the  obstruction  is  in  the  colon  or  rectum  and  cannot  be  removed  by 
a radical  operation.  The  very  colotomy  is  performed  for  the  purpose 
of  securing  absolute  physiological  rest  for  the  portion  of  the  bowel 
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at  and  below  the  seat  of  obstruction  and  to  exclude  it  temporarily  or 
permanently  from  the  fascal  circulation.  This  cannot  be-accomplished 
by  lumbar  colotomy.  If  lumbar  colotomy  is  not  now  obsolete  in 
England  it  will  be  sure  to  be  so  in  the  near  future,  as  a large  experi- 
ence on  the  continent  has  demonstrated  the  superiority  of  the  inguinal 
operation. 


Adjournment  of  Tuesday  evening  session. 
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While  appreciating  the  honor  of  having  been  chosen  to  open  a dis- 
cussion upon  Cerebral  Localization  in  its  practical  relations,  I am,  at 
the  same  time,  deeply  impressed  with  the  responsibility  imposed  by 
the  choice.  Difficulties  beset  my  way  ; and  not  the  least  of  these 
springs  from  the  proportions  to  which  the  subject  has  grown.  At  the 
Seventh  International  Congress,  in  London,  in  1881,  the  very  existence 
of  special  cortical  areas  was  under  heavy  fire ; but  the  present  discus- 
sion has  been  determined  to  other  channels.  In  the  few  years  which 
have  elapsed  since  then  great  advances  have  been  made,  and  while 
different  interpretations  of  phenomena  may  be  still  worthy  of  argu- 
ment, the  guiding  principles  of  localization  are  so  firmly  established 
that  the  physician  and  surgeon  can  use  them  without  question  for 
practical  purposes — even  to  the  extent  of  fearlessly  invading  with 
trephine  and  knife  the  deep  recesses  of  the  brain. 

From  the  clinical  and  pathological  observations  of  practical  physi- 
cal physicians  sprang  the  great  conceptions  out  of  which  have  devel- 
oped the  science  and  art  of  localization.  Gall,*  from  outward  form 
and  on  uncertain  grounds,  located  speech  above  the  orbits  ; in  1825 
its  pathology  and  morbid  anatomy  were  first  clearly  indicated  by 
Bouillaud,f  who  held  that  in  the  anterior  lobes  of  the  brain  resided  the 
organ  of  speech  ; and  Broca, J in  1861,  from  pathological  observa- 
tions, definitely  placed  the  seat  of  articulate  language  in  the  gyre 
which  bears  his  name.  In  1864,  J.  Hughlings  Jackson, § suggested 

* Gall  et  Spurzheim,  Anatomie  et  physiologie  du  systeme  nerveux.  Vol.  i-iv.  Paris, 
1810-1819. 

f Traite  Clinique  et  Physiologique  de  l’Encephalite,  p.  284. 
t Bull,  de  laSoc.  anat.,  T.  vi.  Adut,  1861. 

§ London  Hospital  Reports,  vol.  i.,  p.  459,  1864,  aud  Clinical  and  Physiological  Re- 
searches on  the  Nervous  System. 
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that  certain  convolutions  superintended  those  delicate  movements  of 
the  hands  which  are  under  the  immediate  control  of  the  mind  ; and 
an  observation  of  Hitzig  * that  certain  ocular  movements  and  other 
muscular  phenomena  occurred  during  the  galvanization  of  the  heads 
of  patients,  lead  in  1870,  to  those  researches  with  Fritsch,  which  have 
immortalized  the  names  of  both.f 

In  a national  Congress  it  might  not  be  out  of  place  to  review 
American  work  in  localization ; but  time  will  permit  me  to  recall  only 
a few  salient  facts.  The  researches  of  S.  Weir  Mitchell \ on  the 
physiology  of  the  cerebellum  constituted  an  early  and  important  con- 
tribution to  encephalic  localization.  From  numerous  physiological 
experiments,  chiefly  on  pigeons,  both  by  methods  of  ablation  and 
of  chilling  or  freezing,  he  concluded  that  the  cerebellum  was  a 
great  reinforcing  organ,  capable  of  being  more  or  less  used  in  voli- 
tional muscular  motion  ; but  while  believing  this  he  was  not  prepared 
to  assume  that  it  had  no  other  function. 

In  1874,  a committee  of  the  New  York  Society  of  Neurology  and 
Electrology,  as  the  result  of  carefully  recorded  experiments,  reported 
conclusions  largely  confirmatory  of  those  announced  by  Hitzig.  The 
committee  tested  also  the  effects  of  excitation  of  the  dura  mater.  § 

Dr.  J.  J.  Putnam,||  of  Boston,  in  1874,  experimented  with  faradic 


currents  on  the  cerebral  cortex  and  the  parts  immediately  beneath. 
He  fust  found  the  centres  for  definite,  and  nearly  or  quite  uncompli- 
cated movements,  and  the  minimal  current  strength  that  was  necessary 
to  produce  these  movements,  after  which,  with  a sharp  knife  he  made  a 
cut  underneath  these  centres,  leaving  a good-sized  but  thin  flap  which 
contained  these  supposititious  centres.  Having  done  this,  he  found  if 
he  irritated  as  before,  leaving  the  flap  in  situ,  the  movements  did  not 
occur.  Turning  the  flap  up,  however,  a slightly  increased  current 
strength  produced  the  same  muscular  contractions.  When  the  flap 
was  turned  back  and  adjusted,  and  the  electrode  applied  on  its  surface 
as  at  first,  the  contractions  were  not  produced.  Three  dogs  were  used 
m the  experiments,  which  were  made  by  Dr.  Putnam  at  the  Physiologi- 
cal  Laboratory  of  the  Harvard  Medical  College,  with  the  assistance  of 

®°T)dltCh  and  Dr-  William  J ames.  After  they  were  made 
it  came  to  Dr  Putnam’s  notice  that  from  the  same  methods  the  same 
results  had  been  obtained  in  the  same  year  by  another  observer, 
* Untersuchungen  iiber  das  Gehirn. 

E”eS'“',k°"  deS  e^shims.  Reichert  „„cl  DuBois-Reymocd’s 


f Am.  Jour.  Med.  Sci.,  n.  s.,  vol.  lvii.,  1869,  p.  336. 

° ^ew  York  -kh  J->  1875,  xxi.,  225-240. 

Boston  M.  & 8.  J.,  1874,  xci.,  49-52.  Ibid.  1879,  c.,  260-262. 
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Braun.*  Dr.  J.  Burdon  Sanderson, f also,  in  1874,  had  announced  the 
same  fact. 

Ihe  first  reported  physiological  experiments  on  the  human  brain 
were  those  of  Bartholow,!  in  1874,  who,  using  both  a galvanic  and  a 
primary  faradic  current,  passed  insulated  needle  electrodes  into  the 
brain  of  a patient. 

In  any  historical  reference  to  American  work  the  labors  of  Wood§ 
and  Ott||  on  thermic  phenomena  must  hold  a high  place. 

In  IS 84,  Starr, in  a review  of  American  medical  literature  for 
twenty-five  years  before,  found  records  of  nearly  500  cases  of  local 
disease  of  the  brain,  some  of  great  value  ; such  records  have  since  in- 
ci  eased  and  multiplied,  and  what  is  better,  have  improved  in  method 
and  accuracy.  The  numerous  contributions  of  Seguin  here  rank  first. 
A brain  tumor  was  removed  by  Hirsclifelder  and  Morse,**  of  San 
Francisco,  February  15,  1886,  the  fifth  case  of  such  operation.  Of  63 
cases  of  intracranial  operations  tabulated  by  Dr.  Park,  17  have  been 
reported  by  American  neurologists  and  surgeons. 

The  surgical  aspect  of  cerebral  localization  is  naturally  that  which 
appeals  to  all  as  the  most  practical.  In  this  field  unprecedented  thera- 
peutic results  have  been  achieved,  the  crowning  triumph  being  the  re- 
lief of  that  most  agonizing  of  human  diseases,  tumor  of  the  brain. 

I ascinated  by  these  achievements,  we  incline  to  pass  by  the  results 
elsewhere  wrought — in  psychological  medicine  and  medical  jurispru- 
dence ; in  general  symptomatology  and  diagnosis  ; in  medical  thera- 
peutics and  technique.  I may,  however,  be  allowed  to  devote  to  these  a 
few  fleeting  words. 

Cerebral  Localization  and  Insanity. 

Bevan  Lewis, ff  in  1883,  pointed  out  some  of  the  directions  in  which 
studies  in  cerebral  localization  might  advance  our  knowledge  of  in- 
sanity, but  to  those  I can  scarcely  more  than  allude.  He  held  that  the 
localization  of  cerebral  function  was  the  outcome  of  the  great  princi- 

* Eckhard’s  Beitrage  zur  Anatomie  und  Physiologic,  vii.,  2.  Also  : Centralblatt.  Ber- 
lin, June  13, 1874. 

f Proc.  Royal  Soc.,  June,  1874. 

% Am.  J.  M.  Sc.,  Philada.,  1874,  n.  s.,  lxvii.,  305-313. 

§ Fever:  A Study  in  Morbid  and  Normal  Physiology.  Smithsonian  Contributions  to 

Knowledge.  November,  1880. 

||  Jour.  Nerv.  and  Meut.  Dis.,  April,  1884.  Philadelphia  Med.  News,  July,  1885. 
Jour.  Nerv.  and  Ment.  Dis.,  vol.  siv.,  No.  3,  March,  1887.  Ibid.  No.  7,  July,  1876,  p. 
428.  Ibid.,  vol.  xiii.,  No.  2,  February,  1888. 

T Am.  J.  M.  Sc.,  Phila.,  1884,  n.  s.,  lxxxvii.,  366-391. 

**  Pacific  M.  and  S.  J.,  San  Francisco,  1886,  xxix.,  210-216. 

f f Brit.  M.  J.,  London,  1883,  ii.,  624-628. 
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pie  of  evolution  carried  to  its  logical  issues  ; that  the  alienist  should 
rivet  his  attention  upon  the  changes  undergone  by  the  material  sub- 
strata of  mind  ; that  he  should  strictly  and  closely  study  the  objective 
manifestations  of  mental  activity  ; that  he  should  learn  to  examine  the 
various  limited  lesions  of  the  cortex  as  to  area,  depth,  localized  atrophy, 
relative  bulk  of  convolutions,  and  tracts  of  ascending  and  descending 
degeneration. 

Numerous  isolated  cases  have  been  reported  in  which  special  mental 
phenomena  have  accompanied  lesions  and  defects  localized  in  particu- 
lar regions — cases  of  lesion  of  the  frontal  lobes  with  affection  of  the 
intellect ; of  other  cortical  lesions  with  disturbance  of  a speech  and 
real  or  apparent  mental  impairment  ; of  others  with  hallucinations, 
visual,  aural,  tactile,  olfactory,  and  gustatory;  of  delusion,  hallucina- 
tory or  otherwise,  with  arrested  or  aberrant  development  of  fissures 
and  gyres.  In  particular,  a considerable  collection  of  visual  hallu- 
cinations and  delusions  with  localized  lesions  have  been  reported. 
Sir  J.  Critchton-Browne,*  Spitzka,f  and  others,  have  contributed 
valuable  localization  observations  from  studies  in  general  paralysis  of 
the  insane. 

MickleJ  has  shown  that  lesions  of  the  cortical  sensory  centrea  of 
the  cerebrum  are  connected  in  an  intimate  way  with  the  production  of 
most  of  the  hallucinations  in  progressive  paresis  ; that  from  the 
cerebral  localization  point  of  view  use  may  be  made  of  the  distribu- 
tion of  the  cerebro-meningeal  adhesions  and  the  cortical  changes  asso- 
ciated therewith  ; and  that  in  all  cases  of  visual  hallucinations  the 
angular  gyre  is  not  affected  in  the  marked  manner  one  would  antici- 
pate, on  the  theory  that  it  is  the  sole  cortical  visual  centre  ; nor  in 
cases  of  auditory  hallucinations  is  the  first  temporal,  viewing  it  as  the 
sole  cortical  centre.  The  morbid  anatomy  of  progressive  paresis,  he 
therefore  believes,  fails  to  support  the  exclusive  view  that  these  gyres 
are  the  sole  centres  of  sight  and  hearing.  The  supra-marginal  con- 
volution is  affected  more  than  the  angular  in  those  with  visual  hallu- 
cinations, and  the  adhesions  are  often  well  marked  on  the  posterior 
parietal  lobule.  The  second  temporal  gyrus  seems  to  suffer  more  than 
the  first  in  cases  with  auditory  hallucinations  taken  collectively. 

Trephining  has  been  performed  in  many  cases  of  insanity  during 
the  last  few  years,  a fair  percentage  of  the  operations  having  been 
guided  at  least  in  part  by  the  principles  of  localization. 

* West  Riding  Reports,  vol.  vi.,  p.  170. 

1 Insanity:  Its  Classification,  Diagnosis  and  Treatment.  Article  on  Paretic  De- 
mentia. 

t J'our.  Men.  Sc.,  Oct.  1881 ; Jan.  and  April,  1882. 
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I fle  recent  cases  of  brain  operation,  reported  by  Bennett 

and  Gould  * and  by  Macewen,t  open  a possible  new  field  for  surgical 
interference  in  insanity.  In  the  case  of  Bennett  and  Gould  the  pa- 
tient had  received  a violent  blow  on  the  right  side  of  the  head  and 
had  a scalp  wound  without  apparent  injury  to  the  skull.  Pressure  on 
the  cicatrix  caused  the  sensation  of  a flash  of  light  followed  by  un- 
consciousness.for  one  or  two  seconds.  The  patient  had  no  paralysis, 
loss  of  sensation,  or  other  symptoms,  but  was  subject  to  left  unilateral 
convulsions  with  loss  of  consciousness,  commonly  followed  by  violent 
mama.  The  attacks  were  usually  preceded  by  a bright  red  flash  of 
light,  and  were  succeeded  by  what  appeared  to  be  threatening  visual 
hallucinations.  The  scar  was  over  the  region  which  corresponded 
with  the  angular  gyre.  A large  trephine  opening  was  made  by  Mr. 
Gould,  bone  and  dura  mater  were  removed,  and  exploration  was  made 
m different  directions  in  the  brain,  but  nothing  abnormal  was  detected. 
Five  months  later  the  patient  was  apparently  well  having  had  no  at- 
tack during  that  time,  although  for  six  years  before  he  had  had  on  an 
average  one  fit  a week.  After  his  recovery  he  seemed  to  forget  all 
about  the  hallucinations.  Dr.  Bennett  in  another  case,  observed  sim- 
ilar hallucinatory  phenomena,  and  after  death  the  angular  gyre  was 
found  to  have  been  injured.  Such  cases  are  of  importance  as  opening 
the  question  of  the  propriety  of  excising  cortical  areas  as  a method 
of  treatment  in  insanity  as  well  as  epilepsy,  when  certain  subjective 
phenomena  such  as  hallucinations  of  sight  and  hearing  can  be  given 
a local  habitation  in  the  brain. 

Macewen’s  case  was  one  of  psychical  blindness.  The  patient  had 
i eceived  an  injury  about  a year  previously  and  suffered  from  deep 
melancholy,  and  strong  homicidal  impulses  directed  against  his  family 
and  relieved  by  paroxysms  of  pain  in  the  head  of  indefinite  seat.' 
Piior  to  receiving  this  injury  he  was  perfectly  free  from  such  im- 
pulses and  had  led  a happy  life  with  his  family.  Behind  the  angular 
process  was  a slight  depression,  which  could  not  account  for  his 
symptoms.  No  motor  phenomena  were  present,  but  on  minute  in- 
quiry  it  was  discovered  that  immediately  after  the  accident  and,  for 
about  two  weeks  subsequently,  he  had  suffered  from  psychical  blind- 
ness. The  angular  gyre  was  exposed  for  operation,  and  it  was  found 
that  a portion  of  the  internal  table  of  the  skull  had  been  detached 
from  the  outer,  and  had  exercised  pressure  on  the  posterior  portion  of 
the  supra-marginal  convolution,  while  a corner  of  it  had  penetrated 
and  lay  imbedded  in  the  brain.  The  bone  was  removed  from  the 
brain  and  re-implanted  in  proper  position,  after  which  he  became 

* Brit.  Med.  Jour.,  Jan.  1,  1881.  f Lancet,  August  11,  1888. 
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greatly  relieved  in  his  mental  state,  though  still  excitable.  He  made 
no  further  allusions  to  his  homicidal  tendencies. 

Cases  of  double  personality  and  double  consciousness,  and  of 
unilateral  hallucination,  like  the  following  reported  by  Magnan,*  may 
eventually  receive  their  proper  interpretation  through  investigations 
in  localization.  Magnan  holds  that  there  are  hallucinated  individuals 
who  hear  on  one  side  agreeable  things  and  on  the  other  side  unpleas- 
ant. He  had  had  under  observation  four  cases  of  this  kind,  of  which 
one  was  reported  in  detail.  The  case  was  one  of  primary  monomania, 
complicated  with  epilepsy.  On  the  right  side  disagreeable  statements 
were  made  ; on  the  left  ambitious  ideas  were  conveyed.  These  latter 
hallucinations  were  obviously  secondary  to  the  first.  He  concluded, 
first,  that  these  unilateral  hallucinations  on  opposite  sides  were  inde- 
pendent of  local  lesion  ; that  they  did  not  differ  from  other  hallu- 
cinations ; that  they  proved  the  double  action  and  functional  inde- 
pendence of  the  two  hemispheres  ; that  analogous  phenomena  were 
noticed  in  hypnotic  states  ; and  that  their  existence  demonstrated 
the  action  of  separate  sensorial  centres  in  the  cortex. 

Contributions  of  Cerebral  Localization  to  General  Medicine  and 

Therapeutics. 

The  vast  improvements  in  precision  both  in  examining  and  describ- 
ing the  symptoms  of  nervous  disease  ; and  in  making  and  recording 
the  results  of  autopsies  have  been  largely  due  to  the  stimulus  to  exact- 
ness which  has  been  given  by  the  science  of  cerebral  localization 
which  has  at  its  very  foundation  topographical  precision. 

The  contributions  of  cerebral  localization  both  to  general  and  local 
symptomatology,  if  carefully  brought  together,  would  furnish  mate- 
rial for  an.  elaborate  address.  A flood  of  light  has  been  thrown  upon 
the  nature  of  epilepsy,  or  rather  epilepsies.  Many  old  differential 
symptoms,  some  of  them  once  regarded  as  pathognomonic,  have  been 
swept  away,  and  better  and  surer  criteria  have  been  substituted  in  their 
place.  The  clinical  teacher  no  longer  announces  that  unconsciousness 
is  the  one  sure  sign  of  epilepsy,  and  the  preservation  of  consciousness 
o hysteria  ; but  the  question  of  consciousness  becomes  a relative  one 
m the  consideration  of  both  diseases.  We  are  slowly  getting  the 
ata  for  a really  scientific  classification  of  epilepsy  into  reflex,  toxic 
cortical,  bulbar,  and  spinal.  As  Mr.  Horsley  has  recently  shown,  it 
is  no  longer  necessary  to  consider  hystero-epilepsy,  epileptiform  seiz- 
ures, aryngus  stridulus,  and  eclampsia  as  altogether  apart  from 
epilepsy.  r 

* Journal  de  Medicine  de  Bordeaux,  Sept.  30,  1883. 
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Not  a few  symptom-groups  or  symptoms  formerly  not  understood 
at  all,  and  some  of  them  regarded  as  independent  diseases,  have  been 
given  their  proper  positions  ; such  affections,  for  instance,  as  athetosis, 
tetany,  and  some  spastic  diseases  of  children.  Vagueness  has  given 
place  to  clearness  with  reference  to  such  affections  as  cerebral  soften- 
ing ; and  new  light  has  been  thrown  upon  such  common  and  im- 
portant diseases  as  tubercular  meningitis,  particularly  as  it  affects  the 
convexity  of  the  hemispheres. 

Now  and  then  a new  experiment  or  observation  on  cerebral 
localization  has  let  in  the  light  upon  some  obscure  symptom  or  con- 
dition known  to  the  physician.  That  peculiar  perversion  of  sensory 
localization  known  as  allockiria  was  noticed,  for  instance,  by  Horsley 
and  Schafer,*  as  the  result  of  lesions  produced  by  them  in  the  limbic 
lobe. 

Something  has  been  accomplished  with  reference  to  the  action  of 
drugs  on  localized  cerebral  areas.  I might  point  to  the  investigations 
of  Albertoni  f as  to  the  augmentation  of  the  excitability  of  the  cor- 
tex by  atropine,  and  the  action  of  bromide  of  potassium  in  reducing 
the  same  excitability,  a conclusion  which  has  since  been  confirmed  by 
Rosenbach  and  others,  and  is  in  accord  with  all  clinical  experience  5 
to  the  work  of  Luciani  and  other  Italian  observers  on  chinconidine 
and  pyrotoxine  as  epileptogenic  agents  ; and  to  the  experiments  of 
Tamburini,  Seppilli,  Hitzig,  and  Franck  into  the  effects  of  anaesthetics 
and  narcotics  on  critical  areas.  F ranckj  has  thoroughly  investigated 
the  effects  of  curarization  on  cortical  excitability,  and  some  of  his  re- 
sults may  prove  of  medico-legal  importance  in  the  study  of  masked  or 
hidden  epilepsy.  Danillo,  Magnan,  and  Franck  have  made  important 
observations  on  absinthine  epilepsy. 

Experiments  and  discoveries  like  those  of  Eulenberg  and  Landois,  § 
Wood,||  Ott,l"  Richet,**  Aronsohn  and  Sachs, ff  Wood,  Reichert  and 
Hare,JJ  and  Girard, §§  on  the  existence  and  phenomena  of  heat  cen- 
tres in  the  brain,  have  been  of  practical  value  in  throwing  light  on 

* Phil.  Trans.  Royal  Soc.  of  London,  vol.  clxxix,  (1888),  B.  pp.  1-45. 
f Cortical  Epilepsy.  Experimental  Researches.  Synthetic  Review.  By  Greuseppe 
Seppilli,  M.D.,  Alienist  and  Neurologist,  January,  1885.  Translated  by  Joseph  Work- 
man, M.D.,  from  the  Rivista  Sperimentale,  1884. 

\ Lecjons  sur  les  Fonctions  Motrices  du  Cervean,  Par  le  Dr.  Framjois-Franck,  Paris, 
1881. 

§ Compt.  rend.  Acad,  de  Sc.  Par.,  1867,  lxxxii.,  564-567.  ||  Op.  cit.  Op.  cit. 

**  Bulletins  de  la  Societe  de  Biologie,  March  29,  1884. 

ff  Deutsche  Medicinische  Wochenschrift,  No.  51,  1882,  and  Pfliiger’s  Archiv. 

XX  Therapeutic  Gazette,  vol.  ii.,  3 s.,  No.  9,  September,  1886,  p.  577. 

§§  Arch,  de  Physiol.,  norm,  et  path.,  Paris,  1886,  3 s.,  viii.,  281-299. 
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the  mechanism  of  fever,  and  on  the  action  of  special  drugs  and  differ- 
ent modes  of  treatment  on  forms  of  high  temperature.  I will  refer 
very  briefly  to  some  of  the  experiments  and  inferences  of  these  ob- 
servers, simply  to  show  their  practical  tendencies. 

Wood,  for  instance,  holds  that  with  the  facts  of  his  experiments  in 
mind,  the  theory  of  a causation  of  fever  becomes  very  plain.  “ It  is 
simply  a state  in  which  a depressing  poison  or  a depressing  peripheral 
irritation  acts  upon  the  nervous  system  which  regulates  the  production 
and  dissipation  of  animal  heat ; a system  composed  of  diverse  parts  so 
accustomed  to  act  in  unison  continually  in  health,  that  they  become  as 
it  were  one  system,  and  suffer  in  disease  together.  Owing  to  its  de- 
pressed, benumbed  state,  the  inhibitory  centre  does  not  exert  its  nor- 
mal influence  upon  the  system,  and  consequently  tissue  change  goes  on 
at  a rate  which  results  in  the  production  of  more  heat  than  normal, 
and  an  abnormal  destruction  and  elimination  of  the  materials  of  the 
tissue.  At  the  same  time  the  vaso-motor  and  other  heat  dissipation 
centres  are  so  benumbed  that  they  are  not  called  into  action  by  their 
normal  stimulus  (elevation  of  the  general  bodily  temperature),  and  do 
not  provide  for  the  throwing  off  of  animal  heat  until  it  becomes  so 
excessive  as  to  call  into  action  by  its  excessive  stimulation  even  their 
depressed  forces.  Finally,  in  some  cases  of  sudden  and  excessive 
fever,  as  in  one  form  of  so-called  cerebral  rheumatism,  the  enormous 
and  almost  instantaneous  rise  of  temperature  appears  to  be  due  to  a 
complete  paralysis  of  the  nervous  centres  presiding  over  heat  pro- 
duction and  dissipation.” 

Girard,*  as  the  result  of  certain  experiments  on  rabbits,  concludes 
that  the  ceiebral  centre  of  thermo-genesis  is  in  the  corpus  striatum. 
Lesion  of  the  median  portion  produced  well  marked  increase  of  heat, 
and  this  was  not  the  result  of  spasm  of  vaso-constrictor  nerves  of  the 
skin.  Exciting  the  region  electrically  caused  a notable  increase  of  heat, 
showing  that  this  resulted  from  excitation  and  not  from  paralysis! 
Similar  excitation  caused  increase  of  urea,  indicating  an  increase  of 
combustion  in  the  organism,  which  was  accompanied  by  considerable 
emaciation.  Girard  believes  this  apparatus  or  centre  increases  the 
heat  under  excitation,  and  notably  influences  the  regulation  and  pro- 
duction of  heat  ; also  that  artificial  increase  of  heat  is  not  identi- 
cal with  that  of  fever.  Increased  production,  and  at  the  same 
time  diminished  dispersion  of  heat,  from  the  body  are,  according  to 
his  view,  the  two  conditions  essential  to  fever. 

One  of  the  latest  contributions  of  Ott  is  on  the  heat  centres  of  the 
cortex  cerebri  and  pons  varolii.  He  found  that  when  in  his  experi- 

* Gazetta  Degli  Ospitali,  Aug.  17,  1887. 
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ments  upon  rabbits,  a puncture  was  made  just  in  front  of  the  ear  into 
the  cortex,  there  ensued  a fugitive  rise  of  temperature  ; and  this  ob- 
servation led  him  to  try  in  cats  the  effects  of  removal  of  areas  of 
the  cortex  in  this  and  other  regions.  A point  at  the  juncture  of  the 
supra-Sylvian  and  post-Sylvian  fissures  was  found  to  have  the  highest 
thermic  value.  Other  parts  of  the  brain,  with  the  exception  of  the 
cruciate  centres,  had  but  small  effect  upon  the  temperature.  The  rise 
of  temperature  after  injury  to  the  Sylvian  centres  was  from  three  to 
four  degrees,  and  continued  till  the  death  of  the  animal,  which  was 
usually  about  the  fifth  or  sixth  days.  The  calorimetric  investigations 
showed  that  either  immediately,  or  at  the  end  of  twenty-four  hours 
the  heat  production  and  heat  dissipation  were  increased  ; after  that 
they  usually  fell  below  normal,  although  the  temperature  remained 
elevated,  with  a weight  decreasing  daily.  He  believes  that  this  in- 
crease of  heat  production  was  not  due  to  secretory  changes  ; as  pulse 
and  pressure  both  rose  for  a short  period,  and  then  fell  to  a certain 
extent  below  normal,  although  the  temperature  was  then  rising. 

The  mechanism  of  temperature  production,  according  to  Ott,  is  : (1) 
Thermotaxic  centres,  cruciate  and  Sylvian  of  Eulenberg  and  Landois  ; 
(2)  Thermotaxic  and  thermo-genetic  centres — the  centre  about  Schiff’s 
crying  centre,  and  the  extra  striate,  (Sachs  and  Aronsohn),  and  the 
thalamic  centres  ; (3)  Thermogenetic  centres — spinal  centres. 

“ It  is  probable,”  says  Ott,  “ that  after  injury  to  the  cortical  heat 
centre,  the  basal  and  spinal  thermogenetic  centres  are  temporarily  per- 
mitted to  obtain  the  upper  hand,  but  that  shortly  the  other  cortical 
heat  centres  bring  the  thermogenetic  centres  into  subjection,  and  thus 
reduce  the  heat  production.  In  the  case  of  lesion  of  the  basal  and 
spinal  thermogenetic  centres,  for  a short  period  they  primarily  over- 
come the  cortical  centres,  but  finally  succumb  to  the  domination  of  the 
thermotaxic  centres  of  the  cortex.  In  other  words,  the  Sylvian  and 
cruciate  centres  constantly  antagonize  the  basal  and  spinal  thermogenetic 
centres.  It  is  also  probable  that  under  certain  impulses  the  cortex  and 
basal  centres  combine  together  to  antagonize  the  spinal  thermogenetic 
centres.  It  would  seem  that  an  injury  to  the  thermotaxic  or  thermo- 
genetic apparatus  sets  up  a fever  which  is  primarily  accompanied  by 
increased  production  and  dissipation  ; but  they  soon  fall  below  normal, 
whilst  the  fever  continues  till  the  lesion  is  repaired.  This  would  lead 
to  the  belief  that  in  continued  fever  the  generation  of  a ptomaine  is 
continuously  carried  on  for  some  time,  and  thus  keeps  up  the  fever.” 
Scarcely  anything  as  yet  has  been  contributed  by  these  investiga- 
tions to  the  surgical  aspects  of  the  question  ; but  a case  reported  by 
Mr.  Page*  has  at  least  some  suggestive  value,  and  is  the  only  one  to 

* Lancet,  London,  1887,  ii.,  1216. 
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which  I will  allude.  A man,  from  a fall,  had  a wound  one  inch  in 
length  in  the  right  parieto-occipital  region.  He  was  put  to  bed  and 
became  dull  and  apathetic  ; his  temperature  rose  until  it  had  reached 
105°  F.,  but  otherwise  he  presented  no  symptoms  that  could  be  deter- 
mined. Trephining  was  performed  over  the  posterior  part  of  the  tem- 
poro-sphenoidal  lobe.  The  patient’s  high  temperature  rapidly  subsided 
and  he  recovered  without  other  symptoms. 

Before  leaving  the  consideration  of  these  questions  of  general  symp- 
tomatology and  therapeutics,  it  might  be  well  briefly  to  refer  to 
what  has  been  accomplished  in  cerebral  localization  with  refer- 
ence to  some  of  the  organic  or  involuntary  functions.  Are  there 
circumscribed  localized  areas  in  the  cerebrum  which  are  capable 
of  producing  certain  so-called  organic  or  involuntary  effects,  or 
effects  which  may  be  classed  as  somewhere  between  the  purely 
voluntary  and  the  involuntary?  In  other  words,  to  put  the  ques- 
tion in  its  simplest  expression,  have  we  centres — comparable  to 
those  which  give  definite  motor  reactions — for  such  functions  as 
those  of  respiration,  heart-action,  vascular  tone,  oculo-pupillary  move- 
ments, the  secretion  of  sweat,  saliva,  and  bile,  or  the  excretion  of 
urine  ? No  one  has  studied  this  subject  with  the  thoroughness  and 
originality  of  Franjois  Franck  in  his  great  work  on  the  motor  func- 
tions of  the  cortex,  to  which  reference  has  already  been  made.  His 
conclusions  are  based  chiefly  upon  the  results  of  irritation  of  various 
regions  of  the  brain.  He  found  excitation  of  the  brain  in  various 


regions  of  the  cortex  efiicient  to  produce  organic  and  partly  organic 
manifestations,  but  such  areas  were  not  circumscribed  and  invariably 
the  same.  Changes  in  respiration,  arrest  or  increase  of  the  movements 
of  the  heart,  flushing  or  paling  more  or  less  local  or  general,  suppres- 
sion or  increase  in  the  flow  of  saliva,  sweat,  bile,  urine,  etc.,  could  all 
be  brought  about  by  experimenting  upon  the  cerebral  cortex  of  dogs 
and  monkeys.  Such  results,  however,  he  does  not  believe  should  be 
regarded  as  simple  reactions  comparable  to  the  definite  movements 
caused  in  face  or  limb  by  irritation  of  the  centres  assigned  to  these 
parts.  hey  are  complex  results  more  comparable  to  the  reflex  effects 
pror  need  from  irritation  of  sensory  surfaces  anywhere.  He  shows 
that  the  suppression  of  the  cerebral  region,  whose  excitation  so  clearly 
produces  organic  effects,  does  not  cause  the  loss  of  the  function  put 
into  action  by  the  excitation.  ^ 


These  views  are  probably  correct,  in  the  main,  although  they  may 
receive  some  nuxMcat.on  with  increase  of  knowledge  upon  this  sub 
ject.  Regions  of  the  brain  in  the  process  of  evolution  have  been  dif 
ferentiated  into  definitely  localised  centres  of  representation  in  pt 
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portion  as  the  functions  represented  have  become  more  and  more  voli- 
tional, more  and  more  under  the  control  of  the  individual.  We  can 
never  probably  have  localizations  for  organic  manifestations  which  will 
be  available,  for  instance,  for  the  purposes  of  the  surgeon.  A closer 
and  fuller  study  may  show  the  truth  to  be  largely  the  same  even  for 
the  so-called  thermic  or  heat  centres.  It  is  altogether  doubtful 
whether  we  have  distinct  vaso-motor  cortical  centres  comparable  to  the 
simple  centres  for  motion.  In  reference  to  this  question,  Franck  says 
that  all  localizations  of  this  kind  ought  to  be  renounced.  The  cortical 
surface,  he  says,  agrees  in  a certain  degree  with  the  sensory  surface, 
and  does  not  contain  the  vaso-motor  centres  any  more  than  the  organic 
centres,  whatever  they  may  be  ; the  cortex  fills  the  roll  of  separation, 
and  not  that  of  a productive  organ  of  visceral  reactions.  The  true 
vaso-motor  centres  are  contained  in  the  bulb  and  spinal  cord.  They 
receive  the  cerebral  excitations  as  they  receive  the  peripheral  excita- 
tions, and  react  in  both  cases  in  a reflex  manner  in  consequence  of  a 
similar  mechanism. 

Such  localizations  as  those  of  Christiani*  of  higher  respiratory  cen- 
tres must  not  be  regarded  in  the  same  light  as  motor,  visual  and  other 
independent  simple  localizations.  This  investigator,  as  the  result  of  a 
series  of  experiments  on  rabbits  and  dogs,  believed  that  he  had  found 
higher  respiratory  centres,  three  in  the  basal  ganglia  ; first  an  in- 
spiratory one,  chiefly  reflex,  at  the  bottom  of  the  third  ventricle  ; 
second,  one,  also  inspiratory,  at  a point  between  the  anterior  and  pos- 
terior corpora  quadrigemina ; third,  an  inspiratory  and  inhibitory 
centre  at  the  entrance  to  the  aqueduct  of  Sylvius.  He  also  discovered, 
anterior  to  the  inspiratory  centre  in  the  third  ventricle,  a coordination 
centre. 

To  speak  of  emotional  centres  in  the  same  sense  that  we  do  of  motor, 
visual,  or  auditory  centres,  is  also  unphilosophieal.  In  certain  organic 
brain  lesions,  says  Pontoppidan,f  emotional  manifestations  such  as 
laughing  or  crying  appear  without  a cause  ; or  an  emotional  cause 
produces  undue  effects,  a pain,  for  instance,  produces  laughter.  Such 
symptoms  are  usually  met  with  in  disease  of  the  pons  and  oblongata. 
The  investigations  of  Pontoppidan  seem  to  show  that  the  centres 
affected  in  such  cases  are  those  in  the  vicinity  of  the  vaso-motor  centre 
in  the  pons.  He  describes  in  detail  three  such  cases.  In  the  first,  any 
question  caused  the  patient  to  laugh  ; in  the  second,  laughing  or 
crying  occurred  indiscriminately  when  any  attempt  at  conversation 
was  made  by  the  patient;  in  the  third,  fits  of  laughter  occurred  without 
any  apparent  cause — the  mere  entrance  of  any  one  into  the  room  would 

# 36  DuBois  Arch.,  1884.  f Centr.  f.  Nervenheilk.,  1887. 
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produce  one.  In  two  of  these  cases  autopsies  showed  the  existence  of 
apoplectic  clots  in  the  crus  cerebri  and  pons  Varolii,  and  other  symp- 
toms of  pons  disease  were  present. 

In  the  nervous  wards  of  the  Philadelphia  Hospital  are  several  cases 
similar  to  those  described  by  Pontoppidan,  other  symptoms  pointing 
also  to  disease  of  the  pons.  Such  facts,  however,  do  not  indicate  the 
existence  of  a special  centre  for  emotion,  comparable  in  any  true 
sense  to  the  circumscribed  centres  of  the  cerebral  cortex ; but  rather 
point  to  the  fact  that  in  the  pons-oblongata  we  have  crossing  and 
interblending  the  various  tracts,  ascending,  descending  and  trans- 
verse, which  unite  the  higher  regions  of  the  nervous  systems  to  those 
lower  centres  which  energize  the  nerves  and  muscles  concerned  in  the 
expression  of  emotion,  or  join  together  these  lower  centres  and  the 
cerebellar  hemispheres. 


Cerebral  Localization  in  its  Relations  to  Surgery. 

Let  me  now  turn  to  the  surgical  aspect  of  this  great  subject— the 
surgical  aspect  in  so  far  as  it  concerns  the  neurologist  ; it  is  upon  this 
that  the  attention  of  the  medical  world  is  riveted  to-day. 

In  this  portion  of  my  remarks,  I will  consider  (1)  the  forms  of  dis- 
ease and  injury  in  which  cerebral  localization  is  a valuable  aid  to  diag- 
nosis ; (2)  the  parts  of  the  brain  accessible  to  surgical  interference, 
and  the  topographical  diagnosis  for  these  accessible  areas,  with  some 
sources  of  error  in  diagnosis. 

The  neurologist  is  now  constantly  called  upon  with  the  surgeon  for 
the  relief  of  intra-cranial  affections  long  held  not  to  be  amenable  to 
treatment,  and  scarcely  worthy,  from  a practical  point  of  view  of 
% remarks  must  be  chiefly  concerned  with  questions  of 

0i,  m*dical  literature  shows  that  operations  upon  the 
brain,  guided  by  localization,  have  been  for  tumor,  cyst,  fracture  ab- 
scess, hemorrhage,  and  discharging  cortical  areas. 

Rrain  Tumors. 

mnvPfTlf  be  br°adly  affirmed  tliat  brain  tumors  should  be  re- 
. , ^ operation  when  their  exact  position  can  be  diaonosti- 

and  whTn^th^arrno/oren'16  area\ when  the.T  are  solitary, 

ca.es,  n are  cases  of  tu^  ““oH"  t n ^ 63 
by  American  surgeons  5 hnvp  L -r  ^ ^ opeiations 

«on  I will  only  stop  to  'ive  sole  1.7  7 ^ ^ ^ 

personal  experience  - i,  iB  „f,  * and  draw  eome  “ferences  from 

xperience , it  ..  often  wise  to  review  personal  experience 
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even  if  in  so  doing  we  sometimes  awaken  vain  regrets.  I have  notes 
of  20  cases  of  brain  tumor  with  autopsies,  most  of  which  have  already 
been  published  in  some  form.  Hale  White’s*  cases  numbered  100  ; 
and  Seguin  and  Weir,f  combining  the  statistics  of  White  and  Bern- 
hardt, tabulated  580  cases.  Twenty  cases  are  comparatively  few,  but 
such  a list  has  the  advantage  of  thorough  personal  knowledge.  Of 
these  20  cases  the  locations  were  as  follows  : Prefrontal  lobe,  2 cases  ■ 
posterior  portion  of  second  frontal  gyre,  1 case  ; motor  (Rolandic) 
zone,  6 cases  ; superior  parietal  lobule,  1 case  ; temporal  lobe,  2 cases  ; 
cerebellum,  2 cases  ; mid-base  and  corpus  callosum,  1 case  ; pons-oblon- 
gata,  4 cases  ; optic  thalamus,  1 case. 

Twelve  out  of  the  20  cases  were  in  areas  accessible  to  operation  ; 
one  of  the  accessible  cases  was  multiple.  Of  the  11  accessible  cases 
left,  4 were  fibromata,  3 gummata,  2 tubercular,  1 a carcinoma,  1 a 
glioma  with  intercurrent  hemorrhage.  In  neither  of  the  2 tubercular 
cases  would  operation  have  been  successful  because  of  the  diffusion  of 
cerebral  tubercular  disease.  The  carcinoma  and  glioma  would  proba- 
bly have  given  only  temporary  success.  Of  the  7 cases  left,  all  could 
probably  have  been  removed  successfully  by  operation  at  some  stage 
of  their  growth  ; although  in  3 of  the  cases,  at  the  time  of  death,  the 
tumors  were  of  such  size,  and  the  break-down  of  brain-tissue  in  their 
neighborhood  was  so  great,  that  the  operation  then  would  probably 
not  have  resulted  in  success.  In  at  least  4 of  the  20  cases,  operation 
at  any  time  before  death  would,  in  all  probability,  have  been  wholly 
successful.  Is  it  any  wonder  that  vain  regrets  for  lost  opportunities 
sometimes  arise  ? 

I favor  the  removal  of  old  gummata,  and  this  opinion  is  based 
upon  considerable  experience.  Again  and  again  I have  seen  such 
growths  resist  the  most  active  and  persistent  anti-syphilitic  treatment. 
It  is  probable  that  one  reason  why  they  will  sometimes  not  yield  to 
medicinal  means  is  because  in  the  progress  of  their  growth  they  have 
obliterated  blood  vessels  and  become  practically  inert  foreign  bodies. 
Bergmann  and  White  oppose,  and  Seguin  favors  the  removal  of 
gummata. 


Cranial  Fractures. 

Localization  rules  are  sometimes  of  value,  even  in  cases  of  visible  and 
easily  detectable  fractures,  with  lacerations,  scars,  clefts,  depressions 
or  ridges.  These  rules  may  be  called  in  to  clear  up  obscure  points. 
Often  in  cranial  fractures  the  extent  of  unseen  damage  cannot  be  told 

* Guy’s  Hosp.,  1884-85,  3 S.,  xxviii. 
f Am.  Jour.  Med.  Sci.,  July,  August  and  September,  1888. 
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by  the  position  and  character  of  visible  lesions.  Numerous  cases  have 
been  reported  in  which  the  operators  would  have  been  misled  by  trust- 
ing to  external  evidences  alone  ; but  in  which  by  calling  in  the  estab- 
lished facts  of  localization  to  assist  they  were  able  to  place  the  trephine 
over  the  best  spot  for  operation.  Examination  of  surgical  literature 
also  shows  that  in  many  cases,  demonstrated  by  autopsies,  if  the  rules 
of  localization  had  been  properly  applied,  the  site  of  hidden  fractures 
either  of  the  internal  table  or  not,  could  have  been  determined  and 
operations  performed  to  the  great  benefit  of  the  patient. 

The  best  point  for  trephining  in  cases  of  fracture  is  not  always  the 
place  of  the  greatest  depression  or  cleavage,  or  over  the  centre  of  a 
large  scar.  In  fracture  cases  the  symptoms  of  dural  irritation  will 
often  be  prominent,  and,  particularly  when  the  injury  is  over  the 
motor  area,  may  confuse  the  picture  of  spasm  which  is  presented. 
The  spasm  may  be  dural  or  reflex,  rather  than  cortical,  or  may  have  a 
mixture  of  reflex  and  cortical  characteristics  ; and  hence  may  be  on 
the  same  side  as  the  lesion  or  general,  and  thus  involve  the  mind  of 
the  diagnostician  in  some  doubt.  An  abscess  resulting  primarily  or 
secondarily  from  a fracture  may  be  so  situated,  or  may  have  so  en- 
laiged,  that  localization  rules  alone  can  determine  the  best  site  for 
trephining.  According  to  Jacobson,*  out  of  70  cases  of  middle  men- 
ingeal hemorrhage  a fracture  was  present  in  62;  so  that  in  the  majority 
of  instances  both  fracture  and  hemorrhage  must  be  taken  into  account. 


Intra-cranial  Abscess. 

The  question  of  intra-cranial  abscess  as  well  as  fracture  will  be 
fully  treated  by  Dr.  Park  and  I will  therefore  say  but  little  about 
t ese  subjects.  The  cases  of  abscess  in  which  localization  rules 
have  given  the  most  brilliant  results  have  been  those  in  which  without 
external  evidences,  a position  for  operation  has  been  fixed.  Several 
brilliant  operations  guided  by  cerebral  localization  have  been  recently 
reported  one  of  the  most  striking  of  these  by  Ferrier  and  Horsley. f 

char  V ?St  COmplained  of  Pain  in  the  left  ear,  later  a dis- 

onf  h’„l  1 a"d  th“  °f  M°0d  000Ur,'e<1  He  Stupor- 

of  thp  pam  "i  *7  Slde  tbe  bead>  forehead,  and  back 
showed  rib!?  ^ P otopbobia-  Late*  he  became  delirious  and 

of  aohas  a aod6  °f  right  side  of  the  faoe’  a P^Mar  form 

hand  and  iSt,'  * TT  °f  light  UPPer  Hmb  esPeoiaI1y  of  the 
1 £ . ^ bad  weP  marked  optic  neuritis,  with  a small 

hemorrhage  over  the  right  disc,  and  a small  band  below  that  of  the 

♦Guy’s Heap.  Rep.,  1884-85,  3 S.,  xxviii,  141-308. 
fBnt.  Med.  Jour.,  March  10,  and  March  24,  1888. 
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left.  His  speech  disturbance  was  peculiar.  He  was  able  to  sit  up 
in  bed  and  talk,  but  his  words  were  incoherent  and  for  the  most 
part  unintelligible.  He  appeared  to  understand  simple  questions, 
but  at  other  times  seemed  confused  and  unable  to  understand  He 
called  things  by  wrong  names.  When  asked  to  read  a few  sentences 
from  a journal,  the  words  he  uttered  had  little  or  no  resemblance 
to  those  before  him.  In  addition  to  the  involvment  of  the  auditory 
centres  there  was  probably  here  also  a fracture  between  the  receptive 
and  emissive  speech  regions.  Mr.  Horsley  operated  for  the  locality 
determined  by  Dr.  Ferrier  and  himself  ; about  five  drachms  of  pus 
were  lemoved  and  the  patient  recovered.  Dr.  Ferrier  refers  to  other 
operations  reported  by  Gowers  and  Barker,  Greenfield,  Schondorff, 
and  Truckenbrod,  the  first  two  having  been  cases  of  abscess  in  the 
temporal  lobe  diagnosticated  without  external  indications. 


Intra-cranial  Hemorrhage. 

In  a large  number  of  cases  of  intra-cranial  hemorrhage  trephining 
has  been  performed,  successfully  or  unsuccessfully.  I have  collected 
many  of  these  cases,  but  cannot  refer  to  them  here  except  in  the 
most  general  way  ; they  constitute  in  themselves  material  for  a 
lengthy  paper.  During  recent  years  some  important  operations  for 
such  cases  of  hemorrhage  have  been  guided  by  the  principles  of 
cerebral  localization.  Dr.  J.  B.  Roberts,  of  Philadelphia,  in  his 
monograph  on  The  Field  and  Limitation  of  the  Operative  Surgery 
of  the  Human  Brain,  of  American  authors  has  most  thoroughly  dis- 
cussed the  questions  of  operative  interference  in  these  cases  of  intra- 
cranial hemorrhage,  as  well  as  in  fractures,  abscess,  tumors,  and  other 
lesions. 

Intra-cranial  hemorrhage  may  be  (1)  supra-dural  ; (2)  sub-dural ; 
(3)  cortical  or  sub-pial  ; (4)  intra-cerebral,  that  is,  into  the  basal 
ganglia,  capsules,  or  both,  or  into  the  centrum  ovale.  The  first  two 
forms  are  commonly  due  to  lesions  of  the  meningeal  arteries,  chiefly 
the  middle  meningeal,  and  are  frequently  associated  with  fracture,  and 
occur  from  injury.  Cortical  or  sub-cortical  hemorrhage  has  its  source 
in  the  cerebral  arteries  proper,  most  frequently  in  the  cortical  system 
of  the  middle  cerebral. 

These  cerebral  arteries  have  also  a central  or  ganglionic  system  of 
branches,  independent  of  the  cortical,  and  it  is  from  this  arterial 
network  that  the  ganglionic  or  capsular  hemorrhage  occurs.  Hemor- 
rhage into  the  centrum  ovale  may  occur  from  the  terminal  vessels  of 
either  the  cortical  or  ganglionic  system. 


CEREBRAL  LOCALIZATION. 


199 


Hemorrhage  from  contre-coup  often  calls  for  the  application  of  the 
principles  of  localization.  In  cases  of  contre-coup  the  lesion,  however, 
is  often  a form  of  bruising  of  the  brain  and  its  membranes  with  but 
little  hemorrhage,  for  which  trephining  would  be  of  no  especial  ser- 
vice, and  it  is  important  to  distinguish  such  cases  from  those  in  which 
a genuine  hemorrhage  is  present. 

The  forms  of  hemorrhage  most  amenable  to  topographical  diagnosis 
and  operative  procedure  are  from  the  meningeal  arteries  proper  and 
from  the  cortical  system,  that  is,  supra-dural,  sub-dural  and  cortical. 
True  cortical  hemorrhage  is  comparatively  rare,  and  meningeal  hemor- 
rhage comparatively  frequent.  Sometimes,  instead  of  coming  directly 
from  a meningeal  artery,  the  bleeding  may  be  from  the  diploe  of  the 
fractured  skull. 

According  to  Kronlein,*  the  most  frequent  site  of  intra-cranial 
hematoma  is  the  middle  fossa  of  the  skull,  such  lesion  being  usually 
limited  in  front  by  the  lesser  wing  of  the  sphenoid,  and  behind  by  the 
margin  of  the  petrous  portion  of  the  temporal  bone,  because  of  the  ad- 
herence of  the  dura  mater  at  these  places  ; below  they  reach  nearly  to 
the  foramen  spinosum,  and  above  to  the  squamous  suture,  sometimes 
crossing  the  latter.  The  effusion  is  always  thickest  at  the  site  of  the 
rupture. 

The  symptoms  of  middle  meningeal  hemorrhage  and  supra-dural 
clot  are  both  general  and  localizing.  The  general  symptoms  are  such 
as  loss  of  consciousness,  and,  in  cases  of  traumatism,  an  interval  of 
consciousness  before  the  appearance  of  pressure  symptoms ; change  in 
temperature,  usually  elevation  ; somnolence,  stupor  or  coma  ; slow 
pulse,  sometimes  becoming  frequent  at  last ; slow,  labored  respiration  ; 
vomiting.  A small  hemorrhage  may  give  rise  to  few,  if  any,  serious 
general  symptoms. 

Supra-dural  Hemorrhage. 

I he  symptoms  of  extravasation,  when  the  hemorrhage  is  supra- 
dural  are  chiefly  general.  Contra-lateral  paralysis,  however,  when  the 
bleeding  is  over  the  motor  area,  may  serve  as  a broad  localizing  indi- 
cation when  external  appearances  are  wanting.  Certain  other  phe- 
nomena are  also  usually  present. 

Unilateral  affection  of  the  pupil  is  often  a sign  of  the  utmost  im- 
portance, particularly  if,  says  Jacobson,  one  pupil  is  found  widely  dila- 
ted, the  other  being  natural  or  contracted  in  size,  and  if  the  dilatation 
Vr6  ^ 6 ^ie  ^ace  corresponding  to  the  injured  side  of  the 
a r'  0nat  ian  Hutchinson  has  particularly  studied  and  discussed 
* * Quoted  by  Jacobson. 
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the  importance  of  this  valuable  symptom,  and  in  honor  of  him  Jacob- 
son proposes  to  call  it  the  “ Hutchinson  pupil.”  Hutchinson  regards 
the  symptom  as  due  to  direct  or  indirect  compression  of  the  third 
nerve.  The  pupils  also  furnish  valuable  indications  as  to  the  proba- 
bility of  recovery.  The  more  dilated,  insensitive  and  immovable  they 
are,  the  less  favorable  the  prognosis.* 

Of  the  many  cases  of  supra-dural  extravasation  which  have  been  re- 
ported, in  very  few  have  the  symptoms  been  'studied  closely. 

Sub-dural  Hemorrhage. 

Sub-dural,  or  intermeningeal  hemorrhage,  if  extensive,  gives  general 
symptoms  much  like  those  which  are  present  in  supra-dural  clot, 
namely,  loss  of  consciousness,  changes  in  temperature,  pulse  and  res- 
piration, vomiting,  etc.  A sub-dural  clot  will  usually  to  a greater  or 
less  extent  bruise,  and  possibly  even  tear  the  brain  surface.  Spasm 
due  to  irritation  of  the  motor  cortex  may  be  present,  as  well  as  dural 
or  reflex  spasm.  Paralytic  symptoms  will  be  definite  and  pronounced 
if  the  lesion  is  in  the  motor  region.  Cheyne-Stokes  breathing  may  or 
may  not  be  present.  The  following  are  condensed  notes  of  three 
out  of  a number  of  cases  of  this  kind,  of  which  I have  collected  the 
histories. 

The  first  is  a case  of  unilateral  meningeal  hemorrhage  with  contra-lateral 
symptoms,  reported  by  S.  N.  Townsend  Porter.f  The  patient  was  a woman 
admitted  to  the  hospital  unconscious,  with  Cheyne-Stokes  respiration,  which 
became  stertorous  and  pufling.  Paresis  of  arm  and  leg  on  left  side,  mouth 
slightly  drawn  to  the  right  side,  and  left  naso-labial  fold  almost  obliterated. 

* Recently  I had  the  opportunity  of  seeing  an  instructive  case  of  supra-dural  clot 
in  the  Philadelphia  Hospital,  in  the  wards  of  my  colleague,  Dr.  F.  X.  Dercum.  I will 
only  refer  to  the  case  briefly,  as  it  will  doubtless  be  more  fully  reported  by  Dr.  Dercum. 
The  patient  was  a plethoric  young  man  who  came  into  the  hospital  without  history 
having  been  found  in  a stable  insensible.  Temperature,  95°  F.;  respiration  stertorous 
—in  breathing  only  the  right  nostril  dilated  and  the  right  side  of  the  mouth  puffed  ; 
pulse  weak,  intermittent.  The  patient  was  insensitive  to  all  impressions.  Both  arms 
and  legs  were  spastic ; the  former  drawn  upwards  and  across  the  chest ; the  latter 
extended,  the  feet  turned  somewhat  inwards.  Occasionally  jerking  movements  of  both 
arms  occurred.  The  head  turned  toward  the  right;  the  right  pupil  was  dilated  and 
dilating  while  the  patient  was  under  my  observation ; there  was  also  right  external 
strabismus.  The  patient  died  a few  hours  after  these  observations  were  made.  The 
autopsy  showed  a bruised  appearance  of  the  skin  about  an  inch  above  and  to  the  right 
of  the  occipital  protuberance.  No  depressed  fracture  was  present,  but  a slight  cleavage 
of  the  external  table  of  the  skull,  and  an  extensive  radiating  or  stellate  fracture  of  the 
inner  table.  An  immense  supra-dural  clot  was  found  covering  the  lateral  aspect  of 
the  parietal,  and  largely  of  the  occipital  lobe.  The  clot  was  back  of  the  motor  area, 
f St.  Louis  Med.  and  Surg.  Jour.,  1887,  vol.  lii.,  p.  76-78. 
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Only  moved  the  right  extremities  ; the  head  turned  toward  the  right.  Feeble 
convulsion  lasting  three  minutes  at  night.  Both- sides  affected,  but  left 
much  less  so  than  the  right.  Next  day  head  and  right  eye  showed  marked 
deviation  to  right  side.  A clot  was  found  between  dura  and  pia  weighing 
170  gmms  (5,%  ozs.).  It  covered  almost  the  entire  right  hemisphere.  Gyri 
of  right  side  were  slightly  flattened  and  of  pinkish  hue.  Puncta  vasculosa 
marked.  The  ruptured  vessel  not  found. 

The  second  is  a case  of  inter-meningeal  hemorrhage  with  general  symptoms, 
reported  by  Clemen.*  Female,  67  years.  Intense  headache,  chiefly  frontal ; 
worse  from  8 to  10  p.  M.  At  times  wakeful  and  restless  for  days  together, 
and  then  would  become  drowsy  and  semi-unconscious.  No  motor  paralysis  ; 
incontinence  of  urine  : general  hypersesthesia  ; cerebral  breathing  at  times  ; 
sometimes  twitchings  of  flexors  and  pronators  of  both  forearms.  Old  bloody 
intra-meningeal  effusion  was  found  between  dura  and  arachnoid,  over  both 
hemispheres,  extending  into  the  middle  posterior  fossae  of  the  skull  on  the 
right  side  ; only  in  the  middle  fossa  on  left  side  the  clot  was  thickest  in  con- 
vexity. Also  some  adhesive  meningitis,  supposed  to  have  been  due  to  slow 
simultaneous  multiple  capillary  hemorrhage. 

Dunnf  has  recorded  the  details  of  a case  of  clot  over  the  motor  area  causing 
rhythmical  motions  of  the  other  side  of  the  body.  The  patient  was  a female 
73  years  old.  Congestive  apoplexy.  (?)  Fair  recovery  in  a few  days.  Second 
attack  during  the  night.  Regularly  recurring  rhythmical  movements  of  the 
left  side  of  the  body.  Sensation  and  consciousness  were  normal.  The  right 
side  of  the  body  could  be  moved  at  will.  Articulation  impossible.  Inconti- 
nence of  urine  and  faeces.  The  movements  of  the  body  continued  during 
sleep,  and  gradually  lessened,  leaving  the  leg  on  the  fourth  day  and  arm  on 
the  fifth.  A clot  as  big  as  a hen’s  egg  was  present  on  the  right  side  of  the 
brain:  this  was  superficial,  reaching  from  the  pre-central  gyrus  to  the 
occipito-parietal  fissure,  and  from  the  longitudinal  fissure  to  the  temporo- 
sphenoidal  lobe. 


Cortical  Hemorrhage. 

. Sub-dural  or  inter-meningeal  hemorrhages  are  frequently  also  cor- 
tical, that  is,  they  invade  or  involve  the  pia-arachnoid  and  cortex. 
Occasionally,  however,  cases  of  intra-cranial  hemorrhage  occur  which 
may  he  more  particularly  classed  as  cortical  or  sub-pial.  These  are 
usually  limited  in  size,  and  often  take  place  from  arterioles  or  capilla- 
ries. A case  reported  hy  Horsely  % illustrates  what  is  meant  by  one 
o the  forms  of  true  cortical  hemorrhage. 


eaw  of  The  bnneT  °f  a man  Wh°  had  been  sufferinS  from  tubercular  dis- 
. b°“e  f°r  some  months,  and  suddenly  developed  symptoms  of 
0S1S  0 6 ongdudinal  sinus  with  cortical  epilepsy  as  the  result.  The 

case  is  interesting  not  only  as  one  of  a peculiar  form  of  cerebral  hemorrhage 
ut  also  because  of  its  teachings  with  reference  to  the  area  for  the  turning 


Medical  Press  and  Circular,  1886.  vol.  i.,  p.  335-336 
+ Jour,  of  Am.  Med.  Ass.,  1886,  vol.  ii.,  p.  75-76. 
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of  the  head  and  eyes  to  the  opposite  side,  and,  at  the  same  time,  the  anterior 
limit  of  the  upper  limb  area,  together  with  the  special  representation  of  the 
segments  of  that  limb  at  the  anterior  part  of  the  region  devoted  to  it  “ The 
movements  observed  were  first  turning  of  the  head  to  the  left ; then  raising 
the  arm  at  right  angles  to  the  trunk  in  complete  extension,  with  extreme 
extension  of  the  wrist  and  interosseal  position  of  the  fingers  ; gradual  turn- 
ing of  the  head  to  the  right,  and  subsequently  the  rest  of  the  body  involved 
in  the  spasm.” 

Thrombosis  of  the  sinus  and  veins  was  present  and  caused  the  following 
lesions.  “ Right  hemisphere.  — The  surface  of  the  hemisphere  appeared  per- 
fectly normal,  except  in  the  neighborhood  of  the  blocked  frontal  vein  before 
described.  The  posterior  sixth  of  the  middle  frontal  convolution  in  its 
whole  breadth  was  the  seat  of  a hemorrhagic  extravasation.  The  ascend- 
ing frontal  convolution  was  highly  congested,  especially  in  its  anterior 
border ; the  membranes  also  of  the  superior  frontal  sulcus  were  congested 
along  its  posterior  third,  and  there  was  a slight  hemorrhagic  extravasation 
in  the  outer  border  of  the  middle  third  and  the  superior  frontal  convolution 
of  this  side  (the  right).  Left  hemisphere.— There  was  a dark  black  hem- 
orrhagic focus  occupying  the  anterior  half  of  the  middle  third  of  the  superior 
frontal  convolution  for  half  its  breadth.  This,  the  only  lesion  in  the  left 
hemisphere,  was  situated  at  the  highest  point  of  the  area  for  the  head  and 
neck  in  the  left  hemisphere.” 

Small,  superficial,  cortical  extravasations  of  this  kind  are  to  be 
localized  by  the  rules  and  principles  for  irritative  and  destructive 
lesions  of  the  brain  surface  of  whatever  character. 


Intra-cerebral  Hemorrhage. 

Intra-cerebral  hemorrhage  will  next  engage  our  attention.  Of  course 
a hemorrhage  may  take  place  anywhere  within  the  cerebrum — in  the 
pre-frontal,  postero-frontal,  parietal,  occipital  or  temporal  lobe,  but  we 
cannot  stop  here  to  differentiate  between  the  varieties  of  hemorrhages 
occurring  in  these  positions.  The  remarks  upon  the  localization  of 
lesions  of  any  kind  in  these  locations  will  in  large  part  apply  to 
hemorrhage.  In  this  connection  the  discussion  will  be  largely  con- 
fined to  those  varieties  of  intra-cerebral  hemorrhage  which  are  most 
common,  and  which  might  be  said  to  have  become  almost  classical — 
the  cases  of  hemorrhage  into  or  near  the  great  ganglionic  masses. 

Commonly  intra-cerebral  hemorrhage  occurs,  as  Gendrin  and  Char- 
cot * have  pointed  out,  not  in  the  body  of  either  the  caudate  or  lentic- 
ular nucleus,  but  rather  just  in  contact  with  the  external  surface  of 
the  lenticular  ganglion.  Not  infrequently  small  hemorrhages  occur  in 
these  positions.  When  a large  hemorrhage  occurs,  it  forces  its  way 

* To  Charcot  we  are  indebted  for  our  most  exact  knowledge  of  this  branch  of  the 
subject  of  localization. 
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especially  in  a transverse  direction,  tearing  through  and  pressing 
aside  the  brain  substance,  the  greatest  compression  taking  place  to- 
wards the  lateral  ventricle  because  the  resistance  is  least  in  this  direc- 
tion. Symptoms  of  both  destruction  and  pressure  abound  in  such 
cases  and  are  sometimes  hard  to  separate.  Sometimes  the  hemorrhage 
breaks  through  the  ganglia  and  the  internal  capsule  and  inundates  the 
ventricles. 

The  central  branches  of  the  middle  cerebral  artery  play  the  most 
important  role  in  such  hemorrhages.  Charcot  * has  indeed  proposed 
to  call  one  of  the  branches  of  this  middle  cerebral  artery  “ the  artery 
of  cerebral  hemorrhage.”  This  vessel  after  having  entered  the  third 
segment  of  the  lenticular  nucleus  traverses  the  superior  portion  of  the 
interior  capsule  and  then  enters  the  body  of  the  caudate  ganglion.  In 
rare  cases  the  surgeon  might  trephine  successfully  for  intra-encephalic 
hemorrhage.  This  must  be  done,  if  at  all,  at  a point  where  it  has 
been  determined  by  pathological  observation  that  the  hemorrhage  in 
its  enlarging  waves  outwards  usually  comes  nearest  the  surface,  or 
would  be  most  easily  reached  and  relieved.  The  cases  of  hemorrhage 
in  which  the  ventricles  are  broken  into  and  inundated  would  probably 
be  benefited  only  very  rarely  by  operation,  but  no  harm  could  be  done 
in  such  an  almost  necessarily  fatal  case. 

b al  hemorrhage  may  occur  in  any  one  of  half  a dozen 
positions  with  reference  to  the  three  great  ganglia  at  the  base  of  the 
brain,  and  the  internal  or  external  capsule.  With  our  present  knowl- 
edge the  exact  position  of  some  of  these  hemorrhages  cannot  from 
any  localizing  data  be  accurately  determined.  It  remains  true  now, 
as  stated  by  Charcot  ten  years  ago,  that  lesions  confined  to  any  one 
of  the  gray  central  ganglia  when  the  internal  capsule  is  not  involved, 
do  not  give  any  special  diagnostic  features.  We  have  no  character- 
istic symptoms  based  upon  a knowledge  of  the  functions  of  these 
ganglia.  Certainly  a hemorrhage  or  other  lesion  cannot  yet  be  very 
positively  determined  as  limited  to  either  the  caudate  or  lenticular 
body  or  the  thalamus. 

With  reference  to  hemorrhage  without  ventricular  inundation 
several  locations  in  or  near  the  ganglia  may  be  diagnosticated  If 
the  hemorrhage  has  occurred  at  a position  corresponding  to  the 
anterior  half,  or  perhaps  two-thirds  of  the  lenticular  ganglion  and 
internal  capsule,  the  chief  effect  is  the  production  of  motor  paralysis 
oi  the  opposite  half  of  the  body  with  symptoms  of  the  acute 
apoplectic  attack,  which  symptoms  are  practically  the  same  for  all 


* Lectures  on  Localization  in  Diseases  of  the  Brain. 
Fowler,  M.D.,  New  York,  1878,  p.  73. 
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the  non-ventricular  varieties.  If  the  hemorrhage  has  occurred  so  as 
to  be  related  to  the  posterior  third  of  the  capsule,  where  it  lies  chiefly 
between  the  lenticular  body  and  the  thalamus,  paralysis  both  of  mo- 
tion and  sensation  of  the  opposite  side  of  the  body  will  be  the  great 
feature.  When  the  extreme  posterior  limit  of  the  internal  capsule 
and  ganglia  aie  the  seat  of  extravasation,  contralateral  hemianaesthe- 
sia  without  hemiplegia  will  be  present ; but  this  variety  is  compara- 
tively rare.  Many  facts  with  regard  to  the  regional  diagnosis  of  such 
hemorrhages  have  been  given  by  Charcot.  It  does  not  come  within 
the  purpose  of  my  paper  to  discuss  the  exact  arteries  affected,  and 
various  other  collateral  matters  anatomical  and  pathological,  but  I wish 
simply  to  give  the  persisting  diagnosticating  features  of  these  forms 
of  hemorrhage  ; and  the  symptoms  usually  observed  at  the  time  of  the 
apoplexy.  The  latter  are  loss  of  consciousness,  more  or  less  complete 
according  to  the  extent  of  the  hemorrhage  ; stertorous  respiration, 
sometimes  so  far  as  the  mouth  is  concerned,  one-sided;  sometimes  also 
Cheyne-Stokes  ; temperature  at  first  lowered  and  afterwards  rising  ; 
pulse  sometimes  slow  and  full,  sometimes  weak  and  intermittent. 
Conjugate  deviation  of  the  head  and  eyes  may  be  present  but  is  not 
invariable  ; it  is  usually  away  from  the  side  of  the  paralysis.  It  is 
not  infrequently  somewhat  difficult  to  determine  the  full  extent  and 
character  of  the  paralysis  and  loss  of  sensation,  if  this  also  be  present, 
in  these  cases  of  apoplexy.  Careful  inspection  of  the  face,  however, 
will  usually  show  some  drooping  on  the  side  of  the  paralysis  and  some 
pulling  to  the  other  side.  Watching  the  limbs,  the  unpai’alyzed 
members  will  be  seen  to  be  used  by  the  patient  occasionally.  The 
paralyzed  extremities  when  taken  hold  of  are  usually  limp  and  offer 
no  resistance,  while  a certain  amount  of  resistance  is  offered  by  the 
limbs  of  the  other  side  even  though  the  patient  may  be  unconscious. 
My  experience  has  shown  me  that  cases  of  even  somewhat  extensive 
extravasation  into  the  capsules  and  ganglia,  differ  considerably  in  the 
amount  of  paralysis  produced.  A fuller  knowledge  of  intra-cerebral 
localization  may  eventually  throw  light  upon  these  differences.  In 
general  terms  the  paralysis  of  the  limbs  is  usually  much  more  complete 
than  in  cases  of  cortical  lesion. 

The  following  notes  of  a recent  case  of  intra-cerebral  hemorrhage  restricted 
to  the  internal  capsule  and  ganglia  will  serve  to  illustrate  one  of  the  forms  of 
hemorrhage.  The  patient,  a man  62  years  old,  was  admitted  to  the  Hospital 
in  a nearly  unconscious  condition.  When  first  admitted  he  had  some  use  of 
all  his  limbs  ; but  he  gradually  became  worse  and  in  the  course  of  twelve 
hours  could  not  respond  intelligibly  to  anything  that  was  said  to  him,  but 
even  then  he  could  be  aroused  so  that  he  would  open  his  eyes  and  look 
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around  for  a few  moments,  and  then  sink  again  into  a stupor.  When 
able  to  speak  his  articulation  was  thick  and  indistinct.  For  at  least  twelve 
hours  he  certainly  understood  what  was  said  to  him.  His  breathing  was 
puffing  and  gradually  became  more  stertorous.  It  never  assumed  the  true 
Cheyne-Stokes  type,  but  showed  an  occasional  tendency  to  do  this.  After 
he  had  become  totally  unconscious  a few  conditions  were  positively  deter- 
mined. The  mouth  was  drawn  slightly  but  distinctly  to  the  left ; his  right 
arm  was  paretic  ; the  right  leg  was  helpless  and  spastic.  The  left  leg  also 
remained  nearly  all  the  time  as  if  powerless,  and  it  was  difficult  to  deter- 
mine any  difference  as  to  loss  of  power  of  the  two  extremities.  He  had 
not  true  conjugate  deviation  of  the  head  and  eyes,  although  his  head  at 
times  showed  a tendency  to  turn  to  the  right.  The  pupils  were  equal  and 
slightly  dilated.  Knee-jerk  was  present  and  marked  on  the  right,  dimin- 
ished on  the  left.  His  head  temperature,  taken  once  at  a spot  corresponding 
to  a point  just  below  the  middle  of  the  horizontal  branch  of  the  Sylvian 
fissure,  was  96.2°  on  the  left,  and  100.4  on  the  right.  The  patient  lived 
six  days  from  the  time  of  his  admission.  His  body  temperature  when  first 
taken  was  96°.  It  rose  the  second  day  to  101°,  and  from  that  time  on  until 
his  death,  ranged  between  99°  and  102°,  being  at  the  highest  point  at  the 
time  of  death.  He  developed  pneumonic  symptoms  three  days  after  ad- 
mission. 

At  the  autopsy,  on  exposing  the  left  lateral  ventricle  a nearly  black, 
irregularly  shaped  spot  was  seen  reaching  across  the  caudate  nucleus  where 
it  begins  to  curve  around  the  thalamus.  This  appearance  indicated  a recent 
clot  which  had  not  quite  broken  into  the  ventricle,  still  having  a thin 
roof  formed  by  a layer  of  the  caudate  body.  The  ganglia  and  capsules 
were  studied  by  transverse  sections.  The  anterior  limit  of  the  extrava- 
sation was  towards  the  median  line  of  the  brain,  and  was  three-fourths 
of  an  inch  from  the  head  of  the  ganglia.  Its  posterior  limit,  a narrow 
wedge,  was  one-third  of  an  inch  in  front  of  the  posterior  extremity  of  the 
thalamus.  The  blood  was  still  fluid,  and  the  parts  involved  by  the  clot  were 
chiefly  the  middle  portions  of  the  lenticular  body  and  internal  capsule,  and 
an  external  anterior  segment  of  the  thalamus.  The  pia  mater  of  the’ con- 
vexity was  oedematous  and  opaque,  in  spots  and  patches  liypersemic  and 
Pacchyonian  granulations  were  exuberant.  The  blood  vessels  were  highly 
atheiomous.  The  kidneys  showed  interstitial  nephritis.  One  lung  was 
nearly  solidified,  and  a patch  of  consolidation  the  size  of  a lemon  was  found 
in  the  other. 

In  this  case  the  hemorrhage  probably  occurred  slowly  and  most 
likely  at  the  site  of  an  old  cyst.  In  cases  of  rapid  hemorrhage  in  the 
same  locality,  all  the  general  symptoms  such  as  loss  of  consciousness 
c langes  in  respiration,  temperature,  etc.,  would  be  more  sudden  and 
complete.  If  breaking  into  the  ventricles  should  occur  it  would  be- 
come more  profound  and  threatening. 

In  this  case,  as  in  others,  I made  some  experiments  to  determine 
whether  the  extravasation  could  have  been  reached  by  trephining  A 
needle  or  trocar  passed  through  the  upper  portion  of  the  third  tern- 
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poral  convolution,  or  at  the  line  of  junction  of  the  second  and  third, 
about  3 inches  back  of  the  anterior  extremity  of  the  temporal  lobe, 
in  a direction  forward  and  downward  reached  the  clot  at  a dis- 
tance of  about  an  inch  from  the  surface.  It  would  be  necessary  if 
trephining  was  attempted  to  thus  enter  the  temporal  lobe,  low  down 
and  well  back  so  as  to  avoid  the  Sylvian  fossa  and  island  of  Reil. 
In  a highly  vascular  territory  like  the  Sylvian  fossa  the  cortical 
vessels  are  large  and  near  their  origin  from  the  middle  cerebral  and 
internal  caiotid  arteries,  and  if  in  operating  this  fossa  was  carelessly 
penetrated,  more  harm  than  good  might  be  done  to  the  patient.  The 
peculiar  position  in  which  the  ganglia  and  capsules  are  located  with 
reference  to  the  Sylvian  fossa,  the  island,  and  the  descending  horn  of 
the  ventricles,  would  constitute  one  of  the  chief  sources  of  difficulty 
in  attempting  to  trephine  for  intra-cerebral  hemorrhage.  Still  the 
operation  is  not  impossible,  and  we  will  probably  eventually  learn 
exactly  how  far  it  can  be  resorted  to  with  advantage,  probably  only 
in  a very  limited  number  of  well  chosen  cases. 


Intra-cerebral  Hemorrhage  with  Inundation  of  the  Ventricles. 

What  now  are  the  symptoms  of  'intra-encephalic  hemorrhage  with 
ventricular  inundation  ? Whether  this  form  of  hemorrhage  is  or  is  not 
susceptible  of  improvement  by  operative  interference,  its  diagnosis 
has  considerable  negative  practical  importance.  I have,  for  instance, 
known  the  diagnostic  question  chiefly  discussed  in  an  important 
case  to  have  been,  whether  the  patient  was  suffering  from  a hemor- 
rhage which  had  burst  into  the  ventricles,  or  from  supra-dural  or  sub- 
dural clot  of  immense  size.  Certainly  as  I have  seen  the  cases  there  are 
striking  points  of  resemblance  between  some  cases  of  ventricular  and 
some  of  meningeal  hemorrhage  ; but  the  points  of  difference  are  suffi- 
cient to  separate  the  varieties  if  we  are  sufficiently  careful  and  minute 
in  our  study. 

In  the  Philadelphia  Medical  Times,  for  October  23,  1880,  I published  a his- 
tory of  an  interesting  case  of  hemorrhage  into  the  basal  ganglia  followed  by 
effusion  of  blood  into  and  beyond  the  ventricles,  and  I have  studied  and  made 
autopsies  upon  other  similar  cases.  In  the  case  reported,  the  patient,  a man 
63  years  old,  while  eating  his  dinner  suddenly  fell  unconscious;  his  breath- 
ing became  puffing,  and  marked  right-sided  paralysis  was  at  once  observed. 
The  right  arm  and  leg  were  powerless,  and  inspection  showed  that  both  the 
upper  and  lower  muscles  of  the  face  were  paralyzed.  The  right  eye  re- 
mained partly  open  and  the  mouth  was  pulled  decidedly  to  the  left.  Two 
hours  after  the  attack  it  was  noted  that  he  was  profoundly  unconscious  ; his 
face  was  pale  ; the  right  eyelids  did  not  quite  close  ; the  pupils  were  sluggish 
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but  equal,  the  eyes  were  directed  straight  forward  ; conjunctival  reflex  was 
present ; the  mouth  was  drawn  slightly  to  the  left ; the  right  nostril  was 
more  dilated  than  the  left ; no  sensory  responses  could  be  obtained ; the  skin 
reflexes  were  marked  and  somewhat  exaggerated  on  the  left  side  of  the  body, 
the  triceps  reflexes  were  well  marked  but  the  knee-jerk  was  not  examined. 
General  inspection  showed  but  little  difference  in  paralysis  between  the 
limbs  of  the  right  and  left  side ; but  closer  examination  revealed  a more 
profound  paralysis  of  the  right  than  of  the  left  limbs  ; he  occasionally  moved 
the  left  arm  and  leg,  and  a tendency  to  contracture  was  present  on  the  right 
side.  Tremulous  and  spasmodic  movements  occurred  on  both  sides  of  the 
body,  but  were  a little  more  marked  on  the  right  than  on  the  left.  The 
pulse  on  the  left  side  was  comparatively  full  and  strong  ; on  the  left  feeble, 
frequent,  and  irregular.  The  temperature  was  taken  several  times  in  both 
axillae,  and  varied  between  99°  and  101.2°,  but  with  no  uniformity  as  to  the 
two  sides.  A marked  difference  between  the  head  temperature  of  the  two 
sides  was  noted,  the  right  Rolandic  station  giving  temperature  of  102,  the 
left  only  99.2.  The  breathing  passed  through  three  periods,  at  first  it  was 
puffing,  soon  Cheyne-Stokes,  and  two  hours  before  death  regular  but  con- 
stantly feebler  and  shallower.  When  of  the  Cheyne-Stokes  type,  the  period 
of  nearly  regular  breathing  lasted  from  four  to  five  minutes,  the  apnoeal 
stage  only  from  eight  to  fifteen  seconds.  When  breathing  began  after  the 
apnoea  it  presented  an  ascending  character,  but  the  apnoeal  stage  began  very 
abruptly.  He  died  about  twelve  hours  after  the  stroke,  and  before  death  the 
paralysis  of  the  limbs  and  face  became  absolutely  general.  The  pupils  be- 
came more  dilated  but  not  unequal. 


Autopsy.  -Resting  the  brain  on  its  convex  surface,  large  masses  of  dark 
blood  could  be  seen  occupying  the  central  region  of  the  base  from  the  pons  to 
the  optic  chiasm  ; the  blood  enveloped  the  cranial  nerves  in  this  area,  and 
infiltrated  the  membranes  and  the  spaces  beneath  them  far  out  into  the 
Sylvian  fissure.  Hemorrhagic  foci  were  found  here  and  there  in  the  pia  of 
the  cerebellar  hemispheres,  the  substance  of  which  showed  a few  bloody 
points.  The  fourth  ventricle  was  filled  and  distended  with  dark  blood  ; its 
floor  showed  a very  slight  depression  or  splitting  at  the  upper  part ; ’the 
aqueduct  of  Sylvius  was  very  greatly  dilated.  The  lateral  ventricles  which 
were  entered  from  below,  were  filled  with  blood ; their  cornua  were  also 
enormously  distended  with  blood.  The  septum  lucidum,  fornix,  corpus 
callosum  and  commissures  were  broken  down,  and  the  lateral  and  third 
ventricles  had  become  one  cavity  engorged  with  blood.  The  anterior  ex- 
tremity of  the  left  optic  thalamus  and  the  cue-portion  of  the  caudate 
nucleus  were  broken  through.  The  hemorrhage  had  apparently  taken  place 
either  from  one  of  the  lenticulo-optic  or  one  of  the  posterior  internal  optic 


Certain  points  of  difference  are  to  be  noted  between  this  case  and 
the  previous  one  in  which  the  hemorrhage  did  not  reach  the  ventricles 
as,  or  instance,  the  more  sudden  and  profound  unconsciousness,  the* 
complete  unilateral  paralysis  which  soon  became  general,  the  absence 
of  all  sensory  response,  the  tremulous  and  spasmodic  movements  of 
both  sides  of  the  body,  and  the  peculiar  Cheyne-Stokes  breathing. 
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I have  examined  the  specimen  1 rom  one  case  of  secondary  ventricular 
hemorrhage  in  which  the  primary  extravasation  took  place  in  the  cen- 
trum ovale  of  the  parietal  lobe,  the  blood  breaking  through  the  root 
of  the  ventiicle  5 but  usually  the  secondary  ventricular  flooding  takes 
place  in  the  manner  and  from  the  direction  indicated  in  the  account 
of  the  case  just  given. 

Of  primary  ventricular  hemorrhage  I have  had  no  experience.  “Pri- 
mary ventricular  hemorrhage,”  Gowers  says,  “ causes  symptoms  which 
may,  from  the  first,  closely  resemble  those  of  the  secondary  form,  but 
more  frequently  the  onset  resembles  that  of  hemorrhage  into  the  sub- 
stance of  the  brain,  in  the  presence  at  first  of  unilateral  symptoms. 
Prodomata  are  rare,  but  headache  is  occasionally  met  with,  very  vari- 
able in  seat,  character,  and  duration.  The  onset  may  be  (1)  By  sud- 
den apoplexy,  deepening  rapidly  ; death  may  occur  in  a few  hours. 
(2)  By  apoplexy  with  hemiplegic  symptoms,  or  with  convulsions.  (3) 
In  the  very  rare  slow  hemorrhage,  hemiplegia  first  occurs  alone,  loss 
of  consciousness  only  supervening  after  a few  hours.  Hemiplegia  oc- 
curs because  the  blobd  is  effused  into  one  lateral  ventricle,  and  causes 
paralysis  on  the  opposite  side  by  the  compression  of  the  motor  path  or 
centres.  When  the  effusion  is  rapid,  and  both  lateral  ventricles 
quickly  become  distended,  the  unilateral  symptoms  quickly  give  place 
to  general  relaxation  of  the  muscles  and  loss  of  all  reflex  action. 
Rigidity  is  often  met  with,  but  less  frequently  than  in  the  secondary 
form  ; it  is  usually  bilateral,  sometimes  one-sided,  and  occasionally  in- 
volves only  the  muscles  of  mastication  ; it  is  often  intermittent.  Con- 
vulsions are  also  frequent,  occurring  in  at  least  a third  of  the  cases, 
sometimes  general,  sometimes  affecting  only  the  paralyzed  side,  or 
only  part  of  it.  In  cases  of  slow  onset,  speech  is  often  lost  before 
consciousness.  The  power  of  swallowing  usually  persists  until  the 
apoplexy  becomes  profound.  The  temperature  resembles  that  of 
other  forms  of  cerebral  hemorrhage.  The  malady  is  usually  fatal, 
but  recovery  has  occurred,  as  is  proved  by  old  and  altered  clot 
being  sometimes  found  in  the  lateral  ventricles,  but  it  is  possible 
only  when  the  hemorrhage  is  small  in  quantity  and  the  symptoms 
are  slight  and  equivocal.”  The  fact  that  recovery  has  occurred  in 
such  a case  is  a reason  for  considering  the  practicability  of  tre- 
phining. 

Tapping  and  draining  the  ventricles  have  been  performed  though 
rarely  ; but  in  the  future,  with  the  comparative  immunity  from 
danger  in  our  present  methods  of  attacking  the  brain,  may  be  resorted 
to  much  more  frequently.  The  ventricles  can  be  reached  with  pre- 
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cision  at  several  points,  best  probably  from  an  anatomical  and  surgical 
point  of  view,  by  way  of  the  posterior  horn,  or  perhaps  where  the 
lateral  ventricle  and  the  middle  and  posterior  horns  diverge.  Besides 
blood,  effusions  into  the  ventricles  may  be  also  either  serum  or  in- 
creased cerebro-spinal  fluid,  or  pus  from  an  abscess.11 

Various  practical  questions  arise  in  connection  with  the  subject  of 
trephining  for  intracerebral  clots,  particularly  when  deeply  situated. 
It  has  been  suggested  that  it  might  be  impossible  to  remove  the 
extravasation  on  account  of  its  having  formed  a firm  coagulum.  It 
does  not  always  do  this.  Within  one  week  I saw  two  cases  of  intra- 
encephalic  hemorrhage,  in  one  of  which  the  cavity  Avas  filled  with 
a firm  clot  and  in  the  other  the  blood  was  entirely  fluid  although  the 
patient  had  been  dead  more  than  twenty-four  hours.  Why  this 
difference  should  occur -I  do  not  know,  but  it  is  a fact  Avell  known  to 
surgeons  that  in  lnematocele,  no  matter  where  situated,  when  not  in 
contact  with  the  air,  the  blood  is  sometimes  coagulated,  and  some- 
times is  not.  Even  though  the  blood  has  coagulated  it  might  in  some 
cases  be  removed  by  carefully  enlarging  the  opening  made  by  the 
knife  to  reach  the  seat  of  hemorrhage  Avith  flat  retractors,  and  then 
extracting  the  coagulum  in  fragments  Avith  forceps  or  a spoon.  The 
bleeding  in  case  of  cerebral  hemorrhage  is  probably  stopped  because 
of  the  retraction  of  the  vessel  and  the  forming  of  a small  coagulum 
in  it,  but  of  course  the  danger  of  producing  a fresh  or  renewing  an  old 
hemorrhage  should  be  considered.  If  such  operations  are  resorted  to, 
care  should  be  taken  not  to  move  the  patient  more  than  is  absolutely 
necessary. 


* Since  the  meeting  of  the  Congress  Dr.  W.  W Keen,  of  Philadelphia,  has  proposed 
tapping  and  draining  the  ventricles  as  a definite  surgical  procedure,  describing  an  oper- 
ation for  this  purpose.  He  says:  “ As  we  now  open  the  belly  and  drain  in  tubercular 
peritonitis  with  such  remarkable  success,  I would  propose  that  we  do  precisely  the 
same  for  the  brain.  That  it  may  be  done  with  precision  and  without-,  sorirmo  ir,;,,™ 
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Cortical  Epilepsy  without  Gross  Lesion. 

In  cases  of  cortical  epilepsy  when  the  symptoms  indicate  a dis- 
charging lesion  of  a localized  cortical  area'  operation  is  justifiable 
whether  or  not  the  probability  of  a gross  lesion  can  be  made  out. 
Hughlings  Jackson  in  the  course  of  a discussion  of  a paper  on  brain 
surgery,  read  by  Mr.  Horsely*  at  the  meeting  of  the  British  Medical 
Association,  at  Brighton,  in  18S6,  strongly  advocated  the  cutting  out 
of  the  part  of  the  cortex  which  represented  the  peripheral  parts  first  in 
the  spasm,  whenever  the  spasm  began  very  locally  and  deliberately, 
and  when  the  fits  were  often  repeated.  He  advocated  this,  no  matter 
in  what  condition  the  brain  cortex  might  be  found.  He  considered  it 
quite  certain  that  epileptiform  seizures  would  be  impossible  in  such  a 
case  if  enough  of  the  so-called  motor  area  were  removed.  He  be- 
lieved it  better  to  have  some  permanent  paralysis  than  to  be  subject  to 
fits,  some  becoming  universal.  This  advice  has  already  been  acted 
upon  by  Horsley, f Keen,}  Lloyd  and  Deaver,§  and  Hearn  and  the 
writer.  The  most  interesting  case  of  the  kind  yet  reported  is  that 
of  Lloyd  and  Deaver.  Macewen  rather  advises  against  this  operation, 
particularly  if  large  wedges  of  brain  tissue  are  to  be  taken  out,  but 
I believe  it  to  be  good  practice,  even  some  permanent  paresis  being 
preferable  to  epileptic  attacks  with  their  destructive  effects  on  the 
brain. 

Accessible  Areas  of  the  Brain. 

More  and  more  has  that  region  been  narrowed  which  cannot  be 
reached  by  the  venturesome  surgical  explorer.  The  lateral  aspect  of 
the  pre-frontal  lobe,  the  entire  motor  area,  the  superior  and  inferior 
parietal  lobules  and  the  upper  temporal  region  can,  of  course,  be  at- 
tacked with  the  greatest  facility.  In  the  regions  difficult  yet  possible 
of  access,  lesions  of  large  size  and  of  displacing  character  will  be 
more  readily  reached.  The  orbital  surfaces  of  the  pre-frontal  lobe 
can  be  reached  and  large  displacing  lesions  l-emoved  by  trephining 
low  down  in  the  frontal  bone.  In  Durante’s  case,  the  tumor  removed 
occupied  the  left  anterior  fossa  of  the  cranium.  Almost  the  entire 
temporal  lobe,  with  the  exception  of  the  parts  bordering  on  the  mid- 
brain is  accessible.  The  occipital  lobes  have  been  operated  upon 
successfully.  With  care  the  great  median  fissure  may  be  entered 
for  lesions  of  the  marginal  convolutions  and  limbic  lobe.  The 
longitudinal  sinus  has  been  successfully  plugged  and  ligated.  The 

* Brit.  Med.  Jour.,  Lond.,  1886,  ii.,  670-675. 
t Ibid.,  Lond.,  1 887,  i.,  863-865. 
f Am.  Jour.  Med.  Sci.,  vol.  xcvi.,  No.  4,  Oct.,  1888. 

§ Ibid.,  vol.  xcvi.,  No.  5,  Nov.,  1888 
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outskirts  of  the  ganglia  have  been  approached,  and  the  ventricles 
have  been  pierced.  Even  a tumor  situated  on  the  intra-cranial  por- 
tion of  the  auditory  and  facial  nerves  can  probably  be  reached  and 
removed.  Suckling  and  Jordan,*  Bennett  May,f  Horsley, \ and  Weir 
have  looked  during  operation  with  the  eyes  of  the  flesh  on  the  foramen 
magnum  itself.  Absolutely  inviolable  then  are  only  the  middle  re- 
gion of  the  base,  and  its  bordering  convolutions,  the  corpora  quadri- 
gemina,  and  pons-oblongata. 

In  the  accessible  areas  of  the  brain  are  (1)  regions  in  which  an  ab- 
solute localization  can  be  made  by  positive  symptoms  ; and  (2)  regions 
in  which  a close  approximate  localization  can  be  made  by  positive 
symptoms,  combined  with  methods  of  exclusion  and  differentiation. 
Under  the  first  head,  come  the  motor,  visual,  and  motor  speech  areas 
and  tracts  ; under  the  second,  the  cerebellum,  the  pre-frontal,  and  the 
temporal  lobes,  with  their  more  or  less  positively  determined  func- 
tions. The  areas  for  general  sensation  are  still  doubtful,  but  will  be 
considered. 


Motor  Localization,  Researches  of  Ferrier  and  of  Horsley  and 

Schafer. 

Motor  localization  has  become  almost  an  exact  science.  Properly 
interpreted,  the  phenomena  produced  by  irritative  and  destructive 
lesions  of  the  cortical  motor  area  can  be  relied  upon  to  lead  the 
neurologist  to  a precise  topographical  diagnosis,  with  as  much  cer- 
tainty as  the  stethoscope  for  cardiac  diseases  guides  the  thoracic 
diagnostician. 

The  latest  physiological  researches  bearing  upon  this  are  those  of 
Iorsley  and  Schafer.§  They  give  a new  diagrammatic  representa- 
tion of  the  subdivisions  of  the  motor  area  in  the  monkey,  both  upon 
the  lateral  and  median  aspects  of  the  hemisphere,  to  'which  I call 
attention  (Fig.  1 and  2).  Excitation  of  the  external  surface  of  the 
emisphere  in  the  hands  of  these  experimenters  yielded  results  which 
weie  generally  similar  to  those  described  by  Ferrier,  which  they  ex- 

narison  3”df, COnfl1rmed>  extension  as  to  detail.  'Com- 

panson  of  these  diagrams  with  the  earlier  diagrams  of  Ferrier  will 
ion  le  i irection  in  which  recent  experimentation  has  added  to  our 
precision  in  motor  localisation.  (Fig.  3,  4 and  5). 

In  glancing  at  these  more  recent  results  in  motor  localization  T 
cannot  refrain  from  paying  a passing  tribute  to  the  enduring  value ’of 

AL  T ~ 


* Lancet,  October  1,  1887. 
t Brit.  M.  J.,  1887,  vol.  i.,  865. 


t Lancet,  April  16,  1887,  vol.,  i.,  p.  768. 
§ Op.  Cit. 
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the  researches  of  Dr.  Ferrier.  Their  accuracy  and  reliability  are 
shown  by  the  fact  that  the  results  obtained,  even  as  to  detail,  have 
been  in  the  main  confirmed  by  the  most  careful  later  investigators. 
With  reference  to  certain  questions  in  dispute,  as  for  instance,  the 
situation  of  the  area  of  representation  of  movement  of  the  head 
and  eyes  in  the  second  frontal  convolution  and  adjoining  regions 
the  existence  of  distinct  centres  or  areas  for  the  senses  of  touch, 
pain,  and  temperature  ; and  the  relation  of  the  so-called  angu- 
^ai  gyms  to  vision,  his  positions  have  not  been  seriously  disturbed  ; at 
the  most,  it  has  only  been  necessary  to  modify  and  enlarge  his  views, 
as,  for  example,  to  admit  the  part  taken  by  the  gyrus  fornicatus  in 
sensation,  and  of  the  occipital  lobe  in  vision. 


RETRACTATION 


PROTRACTION 


.-'FACE  If  • 

MUSCLEsfPLATysMA 


MOUTH  AND 

Larynx. 


Fig.  1. — Lateral  Surface  of  Braiu  of  Monkey  (Horsley  and  Schafer). 
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Fig.  2.— Median  Surface  of  Brain  of  Monkey  (Horsley  and  Schafer). 


fig.  Lateral  Surface  of  Brain  of  Monkey  (Ferrier). 
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Fig.  4. — Lateral  Surface  of  Human  Brain  (Ferrier). 
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On  the  diagrams  of  Horsley  and  Schafer  are  placed  the  names  of 
the  zones  and  centres  as  determined  by  them.  Below  are  given  the 
explanations  of  the  circles  numbered  on  the  diagrams  of  Ferrier  re- 
presenting both  the  monkey  and  the  human  brain.  The  numbering  of 
the  centres  or  areas  is  the  same  for  both.  The  diagrams  and  descrip- 
tions ard?  taken  from  Ferrier’s  treatise  on  the  Functions  of  the  Brain. 


(1)  placed  on  the  posterior  central  and  postero-parietal  lobule,  indicates  the 
position  of  the  centres  for  movements  of  the  opposite  leg  and  foot,  such  as 
are  concerned  in  locomotion. 

(2) ,  (3),  (4),  placed  together  on  the  convolutions  bounding  the  upper  ex- 
tremity of  the  fissures  of  Rolando,  include  centres  for  various  complex  move- 
ments of  the  legs  and  arms,  such  as  are  concerned  in  climbing,  swimming,  etc. 

(5),  situated  at  the  posterior  extremity  of  the  superior  frontal  convolution, 
at  its  junction  with  the  ascending  frontal,  is  the  centre  for  the  extension  for- 
wards of  the  arm  and  hand,  as  in  putting  forth  the  hand  to  touch  something 
in  front. 


(6) ,  situated  on  the  ascending  frontal,  just  behind  the  upper  end  of  the  pos- 
terior extremity  of  the  middle  frontal  convolution,  is  the  centre  for  the 
movements  of  the  hand  and  forearm,  in  which  the  biceps  is  particularly  en- 
gaged, viz:  supination  of  the  hand  and  flexion  of  the  forearm. 

(7)  and  (8),  centres  for  the  elevators  and  depressors  of  the  angle  of  the 
mouth  respectively. 

(9)  and  (10),  included  together  in  one,  mark  the  centre  for  the  movements 
of  the  lips  and  tongue,  as  in  articulation.  This  is  the  region,  Ferrier  says, 
disease  of  which  on  the  left  side  causes  aphasia,  and  is  generally  known  as 
Broca’s  convolution.  (It  will  be  seen  later  that  I regard  these  as  oro-lingual 

centies,  but  place  anothel-  propositionizing  speech  centre  in  advance  of  this 
area. ) 


(11) ,  the  centre  of  the  platysma,  retraction  of  the  angle  of  the  mouth. 

(12) ,  a centre  for  lateral  movements  of  the  head  and  eyes,  with  elevation  of 
the  eyelids  and  dilatation  of  the  pupil. 

(a),  (b),  (c),  (d),  placed  on  the  ascending  parietal  convolution,  indicate  the 
centres  of  movements  of  the  fingers  and  wrists. 

Circles  (13)  and  (18),  placed  on  the  supra-marginal  lobule  and  angular 
gyrus  mchcate  the  centre  of  vision,  which  includes  also  the  occipital  lobe. 

Lucies  (14),  placed  on  the  superior  temporo-sphenoidal  convolution,  indi- 
cate the  situation  of  tbe  centre  of  hearing. 

t,ie  uncus  syri  iiipp°°ampi  °r 

taste Cl°Se  P1'OXimity’  but  not  exactly  defined  as  to  limits,  is  the  centre  of 

The  centie  of  touch  is  situated  in  the  hippocampal  region  (Fig.  5 H)  and 
gyrus  formcatus  (Fig.  5,  Gf).  6 v cina 


Physiological  Experiments  on  the  Human  Brain. 

obtai,,od  fr°m  0^^, 

and  justifiable  physiological  experiments  made  upon  the  brain  during 
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suc  1 operations’  have  a11  helPed  to  more  accurately  fix  the  sub-areas  of 
the  motor  zone.  In  a number  of  operations  on  the  motor  cortex,  weak 
faradic  currents  have  been  used  to  accurately  localize  and  define  the 
centres  sought.  In  four  instances  I have  seen  experiments  of  this  kind 
and  m one  had  excision  of  the  cortex  performed  through  the  indica- 
tions thus  offered.  I have  also  had  the  opportunity  of  observing  the 
effects  of  faradizing  the  white  matter  beneath  the  excised  human  cor- 
tex. Brief  reports  of  such  experiments  occur  in  accounts  of  opera- 
tions by  Horsley,  Keen,  Weir  and  Seguin,  Lloyd  and  Deaver,  and 
others.  Horsley  first  resorted  to  this  means  of  diagnosis  nearly  five 
years  ago.  The  neurologists  are  thus  to  some  extent  repaying  in  kind 
the  gifts  received  from  physiology.  Such  experimentation  is  not  only 
justifiable,  but  sometimes  demanded  in  the  interest  of  the  patient. 
Gentle  faradization  of  the  human  cortex  does  no  harm,  although  it  is 
not  so  certain  that  this  is  true  of  the  application  of  the  galvanic  cur- 
lent.  The  light  thrown  upon  disputed  questions  by  close  repeated 
examinations  made  after  operations  will  be  referred  to  later. 

Boundaries  of  the  Motor  Areas. 

Let  us  now  glance  at  the  boundaries  of  the  various  motor  areas — in 
f 1 out,  behind,  above,  below.  Ihe  anterior  branch  of  the  Sylvian  fis- 
sure, extended  mentally,  may  be  regarded  as  defining  the  anterior 
limit  of  the  motor  area,  including  the  centres  for  emissive  speech 
and  for  the  head  and  eyes.  The  area  which  represents  the  move- 
ments of  the  face  is  somewhat  accurately  limited  in  front  by  the  pre- 
central fissure  ; but  the  movements  of  the  upper  extremity  have  their 
representation  more  forward  of  this  line,  as  do  also  those  of  the  lower 
extremity.  In  front,  indeed,  the  region  for  the  representation  of  the 
upper  limb  extends  into  the  mid-frontal  gyre  for  perhaps  one-fourth  of 
its  antero-posterior  extent  ; blending  in  the  anterior  portion  of  this 
forward  extension  with  the  region  for  the  head  and  eyes. 

The  inter-parietal  (intra-parietal)  fissure  is  usually  regarded  as  form- 
ing the  posterior  limit  of  the  motor  area.  This  large  fissure  runs  up- 
ward and  backward  across  the  parietal  lobe.  It  is  doubtful  whether 
in  man  the  whole  of  the  superior  parietal  lobule  or  convolution  is  con- 
cerned with  motion,  and  hence  the  so-called  retro-central  fissure  is 
perhaps  the  more  probable  posterior  boundary  of  the  true  motor  re- 
gion ; the  postero-parietal  area  being  concerned,  in  part,  at  least,  with 
sensation. 

This  so-called  retrocentral  fissure  (Fig.  6,  Rc)  is  practically  very  con- 
stant in  the  human  brain,  and  has  been  regarded  by  Wilder  and  others 
as  a distinct  sulcus.  I have  in  a few  instances  seen  it  of  nearly  the 
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same  length  and  depth  as  the  central  fissure  itself.  It  is  regarded  by 
some  as  a secondary  upward  extension  of  the  anterior  extremity  of  the 
inter-parietal  fissure.  It  generally  runs  parallel  with  the  upper  two- 
thirds  of  the  central  fissure,  very  clearly  bounding  behind  the  posterior 
central  gyre.  For  practical  purposes  of  operation,  at  least,  this  retro- 
central  fissure  may  be  regarded  as  the  posterior  boundary  of  the  motor 
area,  rather  than  the  inter-parietal  fissure  as  commonly  described. 
This  would  leave  a distinct  postero-parietal  region  on  the  lateral  sur- 
face of  the  brain  in  man,  of  uncertain  function — a region  included  be- 
tween the  retro-central  fissure  in  front  and  parieto-occipital  behind. 

The  horizontal  branch  of  the  Sylvian  fissure  forms,  as  is  well  known, 
the  inferior  boundary  of  the  motor  region. 

Until  quite  recently  the  longitudinal  fissure  or  median  edge  of  the 
hemisphere  was  generally  regarded  as  the  superior  boundary  of  the 
motor  area,  but  the  investigations  of  Horsley  and  Schafer  have  shown 
that  this  area  extends  over  the  edge  of  the  hemisphere  into  the 
so-called  marginal  convolutions  on  the  mesial  aspect  of  the  hemis- 
phere, as  represented  in  the  diagram  (Fig.  2). 

As  these  results  are  not  generally  known,  it  might  be  well  to  quofe 
from  these  authors  their  general  conclusions  as  to  motor  representa- 
tions in  the  marginal  gyres. 

“ Looking,  as  a whole,  at  the  results  of  stimulation  of  the  excitable 
portion  of  the  marginal  gyrus,”  they  say,  “it  would  appear  that  the 
application  of  the  electrodes  at  successive  points  from  before  back- 
wards produces  (1)  movements  of  the  head  ; (2)  of  the  forearm  and 
hand  ; (3)  of  the  arm  at  the  shoulder  ; (4)  of  the  upper  (dorsal)  part 
of  the  trunk  ; (5)  of  the  lower  (pelvic)  part  of  the  trunk  ; (6)  of  the 
leg  at  the  hip  ; (7)  of  the  lower  leg  at  the  knee  ; (8)  of  the  foot  and 
toes.”  These  movements,  they  say  further,  in  a foot  note,  are  the 
pi  imary  movements,  but,  as  will  be  seen  from  previous  descriptions,  they 
are  almost  invariably  complicated  by  secondary  movements,  which  are 
usually  the  primary  movements  produced  by  excitation  of  the  adjacent 
parts.  The  part  of  the  marginal  convolution  which  is  concerned  with 
the  movements  of  the  leg  aud  foot  is  that  portion  which  is  often 
known  as  the  para-central  lobule. 


Diagrams  of  the  Areas  and  Sub- Areas  of  the  Human  Brain. 

Based  upon  the  investigations  of  Ferrier,  Horsley  and  Schafer,  and 
ot  lers,  and  upon  a study  of  cases,  personal  and  collected  from  the 
literature  of  the  subject,  the  diagrams  (Fig.  6 and  7)  have  been  made 
to  approximately  represent  the  areas  and  sub-areas  or  centres  in  the 
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motor  zone.  In  addition,  as  far  as  possible,  I have  indicated  areas 
or  centres  for  other  functions— speech,  vision,  hearing,  etc.— so  as  not 
to  necessitate  the  repetition  of  diagrams. 

These  diagrams  (figs.  6 and  7)  approximately  indicate  the  views  held  by  most 
1 ocali zationists , as  the  result  of  experiment  and  its  confirmation  or  modifica- 
tion by  clinico-pathological  observation.  They  represent  the  division  of  the 
lateral  and  median  surfaces  of  the  cerebrum  into  higher  psychical,  motor,  sen- 
sorial, visual,  auditory,  olfactory,  and  gustatory  areas  ; also  the  subdivision 
of  the  motor  area  into  sub-areas,  for  speech,  the  head  and  eyes,  the  face,  arm, 
leg,  and  trunk  ; and  the  further  subdivision  of  these  sub-areas  into  centres  for 
certain  specialized  movements  of  the  face,  arm  and  leg.  The  diagrams  for 
the  motor  sub-areas  are  based  upon  the  diagrams  and  researches  of  Horsley 
and  -Schafer,  but  with  some  modifications  as  to  extent  and  arrangement. 
Although  a large  portion  of  the  paper  immediately  following  is  devoted  to  a 
consideration  of  the  division  and  subdivision  of  the  cortex  into  areas  and 
centres  of  representation,  it  will  probably  serve  a good  practical  purpose  to 
gH  e here  immediately  in  connection  with  the  diagrams  a general  description 
and  explanation.  Only  certain  main  fissures  have  been  indicated  by  letter - 
ing,  so  as  not  to  confuse  : S,  fissure  of  Sylvius.  R,  fissure  of  Rolando  or  cen- 
tral fissure.  Pc.  pre-centralor  vertical  frontal  fissure.  Rc,  retro-central 
fissure,  sometimes  regarded  as  a secondary  branch  of  the  inter-parietal. 
Fi,  first  or  superior  frontal  fissure.  F2,  second  or  inferior  frontal  fissure. 
Cm,  calloso-marginal  fissure.  Ip,  interparietal  fissure.  Po,  parieto-occipital 
fissure.  11,  first  temporal  or  parallel  fissure.  C’n,  (fig.  7)  calcarine  fissure. 

The  pre-frontal  lobe,  that  portion  of  the  brain  anterior  to  the  universally 
recognized  motor  region,  has  been  designated  as  the  higher  psychical  area. 
This  term  is  certainly  open  to  objection  but  it  is  difficult  to  substitute  it  by 
any  appropriate  general  expression.  All  portions  of  the  brain  are  concerned 
with  processes  of  mentation,  but  this  pre-frontal  region,  as  Ferrier  and  others 
have  shown,  seems  to  be  related  to  the  highest  mental  processes,  its  lesions 
causing,  when  sufficiently  extensive,  a mental  deterioration  which  is  essen- 
tially or  mainly  a defect  of  the  faculty  of  attention. 

The  motor  area  on  the  external  surface  of  the  hemisphere  is  made  to  in- 
clude the  posterior  portions  of  the  first,  second,  and  third  frontal,  and  both 
ascending  or  central  convolutions,  but  not  to  reach  backwards  so  as  to  take 
in  the  superior  and  inferior  parietal  convolutions.  The  sub-divisions  of  the 
motor  zone  into  sub-areas  and  centres  are  indicated  by  the  wording  on  the 
diagram,  and  are  explained  more  at  length  in  the  body  of  the  paper. 
Following  Horsley  and  Schafer’s  conclusion  from  physiological  experiment 
the  areas  for  the  arm  and  for  the  head  and  eyes  are  made  to  extend  forward 
and  upward  to  the  median  edge  of  the  hemisphere,  but  few  if  any  clinico- 
pathological  observations  support  this  view,  which  is  based  upon  ph)Tsiolog- 
ical  experiment  and  is  probably  correct.  While,  therefore,  the  portions  of  the 
first  frontal  convolution  marked  with  asterisks  * * may  be  regarded  as  the- 
oretically included  in  the  areas  for  the  arm,  and  for  the  head  and  eyes,  we 
are  not  justified  for  operative  purposes  in  extending  these  areas  above  the 
first  frontal  fissure.  No  sub-divisions  of  the  head,  arm,  trunk  and  leg  areas 
in  the  marginal  convolutions  on  the  mesial  surface  of  the  hemisphere  have 
been  made  in  the  diagrams,  as  these  could  only  be  so  far  our  present  knowl- 
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edge  goes,  a reproduction  of  the  subdivisions  given  by  Horsley  and  Schafer 
in  their  diagram  (Fig.  2). 

By  the  sensorial  area  is  meant  that  for  the  senses  of  touch,  pain  and  tem- 
perature, and  modification  of  these  senses,  and  it  has  been  made  to  include 
the  gyrus,  fornicatus,  hippocampal  convolution,  precuneus,  and  also  portions 
of  the  superior  and  inferior  parietal  convolutions.  This  sensorial  area  has 
therefore  been  extended  to  the  external  surface  of  the  cerebrum  so  as  to  in- 
clude the  general  postero-parietal  region.  This  keeps  the  motor  and  sensory 
areas  distinct  and  is  based  upon  the  reports  of  cases  with  autopsies  in  which 
marked  disturbances  of  sensation  have  been  present,  although  experiments 
on  the  lower  animals  do  not  seem  to  have  differentiated  a sensory  area  in 
this  lateral  external  region  of  the  brain.  The  more  elaborate  develop- 
ment of  the  human  brain  in  this  region  must  not  be  lost  sight  of  in  consider- 
ing this  question.  It  is  probable  that  the  exact  limitation  of  the  area  of 
common  sensibility  in  the  cerebrum  has  not  yet  been  determined  ; but  anat- 
omical and  morphological  observations  as  well  as  clinico-pathological  facts, 
point  to  the  separation  of  this  sensoral  area  from  the  motor  region  by  the 
great  calloso-marginal  fissure  on  the  median  surface,  and  on  the  lateral 
aspect  by  it  and  the  so-called  retro-central  fissure,  Re,  the  parieto-occipital 
fissure  sharply  demarcating  it  behind. 


The  visual  area  is  represented  in  the  two  diagrams  so  as  to  take  in  all  of  the 
occipital  lobe  and  adjoining  portions  of  both  the  temporal  and  parietal 
lobes  including  the  so-called  angular  gyre.  Such  a delimitation  brings  into 
fair  accord  the  findings  in  reported  autopsies,  and  the  researches  of  Ferrier, 
Munk,  Schafer  and  others. 

Auditory  localization  is  still  in  an  uncertain  state,  but  limited  pathologi- 
cal evidence  favors  localizing  this  faculty,  as  Ferrier  advocates,  in  the  first 
temporal  convolution  and  probably  also  in  the  adjoining  second  temporal. 

The  views  of  Ferrier  have  been  accepted  as  to  olfactory  and  gustatory  lo- 
calization, according  to  which  the  centre  for  smell  is  located  in  the  uncinate 
gyrus,  and  the  sense  of  taste  is  closely  related  to  that  of  smell,  and  may 
therefore  be  provisionally  placed  in  the  adjoining  fourth  temporal  con- 
volution. Possibly  it  is  farther  back  in  the  temporal  lobe  than  has  been  in- 
dicated m the  diagram. 

An  area  including  the  middle  region  of  the  temporal  lobe— the  third  tem- 

desfl?tp7  “•  an?,a<l,0ining  P°rtions  of  the  second  and  fourth  has  been 
signated  piovisionally  as  the  ideational  centre  or  region.  This  is  in  ac- 
cordance with  the  views  of  Broadbent,*  Kussmaufif  and  some  others.  I be- 
leve  le  ground  taken  by  these  authors  is  a correct  one.  The  only  question 

chto  a^welW8  T ^ localization  of  these  centres  for  which  they 

neToustsf  mgtroTeW.here°n  ^ SenS°^’  0r  of  the 

anTdeational  or'  COi;Sldei;atl011  of  differentiation  and  localization  of 

?n  dtcus^n^ of Z? \ iU  the  C°rteX  C°meS  up  more  Particularly 

Jully  by  Dr  SW  ^ Speech’  and  wil1  doubtless  be  treated  of 

u"  , «arr’  Wh0Se  Vlews  may  differ  from  mine.  It  is  necessarv 

of  f ne  "p3!  least’  to  discuss  the  question  in  attempting  a division 

of  the  surface  of  the  brain  into  general  areas,  and  therefore  i touch  upon 
xt  in  this  connection.  This  region  is,  according  to  Kussmaul  that  p'or 

* Brain,  January  1879. 

f Ziemssen’s  Cycl.  Pract.  Med.,  Am.  ed„  vol.  xiv. 
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tion  of  the  cellular  net-work  of  the  cortex  in  which  ideas  are  produced  as 
a result  of  impressions  of  the  most  varied  description  made  on  the  senses 
(object-and -word-images).  According  to  Broadbent  also,  the  formation  of  an 
idea  of  any  external  object  is  the  combination  of  the  evidence  respecting  it 
received  through  all  the  senses  ; and  for  the  employment  of  this  idea  in  in- 
tellectual operations,  it  must  be  associated  with  and  symbolized  by  name 
The  structural  arrangement  connected  with  this  process  he  supposes  to  com 
sist  in  the  convergence  from  all  the  perceptive  centres  of  tracts  to  a convolu- 
tional area  which  may  be  called  the  Idea  Centre  or  Naming  Centre.  This  he 
believes,  is  on  the  sensory,  afferent  or  upward  side  of  the  nervous  system  • 
its  correlative  motor  centre  being  the  propositionizing  centre,  in  which  names 
or  nouns  are  set  in  a frame-work  for  outward  expression,  and  in  which  a 
proposition  is  realized  in  consciousness  or  mentally  rehearsed.  The  destruc- 
tion of  this  centre  among  other  things  would  cause  the  loss  of  the  memory  of 
names  or  nouns.  As  a provisional  guess,  Broadbent  placed  this  centre  in  an 
unnamed  lobule  situated  on  the  under  surface  of  the  temporo-sphenoidal 
lobe,  near  its  junction  with  the  occipital  lobe,  as  he  believed,  fibres  from  all 
the  convolutions  in  which  perceptive  centres  have  been  placed  by  Ferrier, 
converged  to  and  end  in  the  cortex  of  this  region.  It  would  certainly  seem 
probable  that  either  in  this  middle  temporo-occipital  region,  or  in  the  insular 
01  retro-insular  convolutions,  this  conceptional,  ideational,  or  naming  region 
is  located.  Let  no  one  be  misled  by  this  use  of  the  terms  ideational,  concep- 
tional,  etc.,  and  charge  that  it  is  an  attempt  to  locate  the  mind  in  a limited 
region  of  the  cerebrum.  It  is  only  an  effort  towards  a more  thorough  un- 
derstanding of  the  mechanism  of  thought  and  speech.  A very  careful  study 
of  the  entire  subject  of  speech  disturbances,  including  an  analysis  of  cases 
already  reported,  will,  I think,  be  convincing  as  to  the  necessity  of  a higher 
area  for  speech  and  thought,  intermediate  between  the  sensory  or  receptive 
centres,  and  the  motor  or  emissive. 

From  a study  of  these  diagrams  it  will  be  seen  that  it  might  he 
practically  convenient  to  sub-divide  the  brain  into  five  lobes,  four  of 
these,  at  least,  according  to  the  great  general  functions  subserved, 
these  lobes  having  in  nearly  all  directions  well  defined  fissural  boun- 
daries. (1)  A higher  psychical  or  inhibitory  lobe,  in  front  of  the 
basal  and  anterior  branches  of  the  great  Sylvian  fissure  and  on  the 
median  surface  in  front  of  the  anterior  bend  of  the  calloso-marginal 
fissure.  (2)  A motor  lobe,  including  the  posterior  parts  of  the  first, 
second  and  third  frontal,  both  ascending  or  central  convolutions,  and 
the  adjoining  marginal  gyres  on  the  median  surface.  (3)  A lobe  for 
general  or  common  sensation , including  the  gyrus  fornicatus,  the  hip- 
pocampal convolution,  the  precuneus,  and  the  postero-parietal  gyres. 
(4)  A lobe  of  the  special  senses,  including  the  whole  of  the  occipital 
and  temporal  lobes.  (5)  The  island  of  Reil  or  insular  lobe. 

Differing  views  have  been  advanced  as  to  the  function  of  the  island 
of  Reil.  With  its  adjoining  parieto-temporal  convolutions,  it  forms  a 
distinct  lobe,  and  is,  as  is  well  known,  sometimes  called  the  central 
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lobe  or,  the  lobe  of  the  insula.  Its  importance  and  size  are  possibly 
often  not  fully  considered  by  the  physician  and  surgeon,  owing  to  the 
fact  that  in  the  average  human  brain  it  is  so  thoroughly  concealed 
by  the  overhanging  fronto-parietal  convolutions  and  the  temporal  con- 
volutions overlapping  from  below.  The  position,  relations,  and  con- 
siderable size  of  the  insula  can  be  best  seen  in  some  of  the  brains  in 
which  development  is  arrested  or  aberrant,  as  in  those  of  the  negro 
some  criminals,  and  in  the  idiotic.  Thus  studying  the  lobe,  it  can  be 
seen  to  be  a great  intermediate  or  binding  lobe,  probably  connecting 
the  other  lobes  of  the  brain  so  that  their  associated  and  related  func- 
tions may  be  properly  performed,  and  also  for  the  same  purpose  unit- 
ing the  ganglia  with  the  different  lobes. 


Case  of  Trephining  for  Cortical  Epilepsy. 

Before  entering  upon  the  discussion  of  the  subdivisions  of  the  corti- 
cal motor  zone,  I will  give  the  details  of  a case  in  which  the  principles, 
of  localization  were  called  in  to  determine  the  position  of  operation. 
One  object  of  introducing  the  history  of  the  case  here  is  because  in 
fixing  the  position  for  excision  of  the  cortex  the  faradic  current  was 
used,  and  certain  results  were  obtained  which  assist  in  indicating  the 
exact  site  of  certain  sub-centres  of  the  motor  zone,  as,  for  instance,  those 
for  turning  the  head,  for  extension  and  flexion  of  the  fingers  and  hand,, 
and  for  drawing  upwards  and  outwards  of  the  angle  of  the  mouth. 

^•5  years  old,  when  two  years  of  age  had  a series  of  convul- 
sions coming  and  going  during  twelve  hours,  and  followed  by  a stupor 
which  lasted  several  days.  Six  years  later  he  again  had  a series  of 
severe  spasms,  the  epileptic  status  continuing  for  several  hours  ; he 
had  a third  similar  attack  about  one  year  later.  Since,  during  the 
past  five  years,  he  has  had  fifteen  to  twenty  spasmodic  seizures,  the  in- 
tervals between  them  having  grown  shorter,  so  that  recently  they  had 
only  been  a few  weeks  apart.  Before  the  convulsions  he  was  usually 
nervous  and  excitable,  and  on  coming  out  of  them  nearly  always  com- 
plained of  pain  above  and  somewhat  in  front  of  the  left  ear.  He  had 
a ways  been  of  an  excitable  temperament  ; and  unusual  excitability 
v as  noticeable  during  the  six  years  between  his  first  and  second  attack 
of  spasm.  He  was,  however,  a bright  boy,  of  good  disposition,  affec- 
tionate and  careful  of  himself,  and  his  general  health,  as  a rule,  was  ex- 
cellent. He  was  seen  in  consultation  with  Dr.  Wilson  Buckby.  Twelve  ' 
< ays  lefore  he  went  into  a severe  convulsion,  and  from  that  time  he 
had  not  spoken,  and  had  had  violent  spasms  with  intervals,  in  the  course 
of  twenty-four  hours  having  ten  or  more  distinct  paroxysms.  In  the 
intervals  between  the  attacks,  he  was  sometimes  stuporous  and  some- 
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times  in  a condition  of  excitement,  but  his  mind  was  continually 
clouded  so  that  he  did  not  appreciate  his  surroundings. 

In  every  seizure  of  the  series  of  spasms  the  convulsive  movement 
began  the  same  way  ; the  fingers  of  the  right  hand  first  flexed,  then 
flexion  took  place  at  the  wrist  and  elbow,  and  the  parts  remaining 
flexed,  soon  the  whole  arm,  forearm  and  hand  were  drawn  upward 
and  somewhat  outward.  As  one  of  his  family  expressed  it,  “ his  right 
arm  was  drawn  until  it  looked  like  a chicken’s  wing.”  His  face  and 
head,  after  the  movements  in  the  upper  extremity  were  well  under  wav, 
were  drawn  a little  to  the  right,  his  leg  at  about  the  same  time,  as 
nearly  as  could  be  determined,  taking  part  in  the  spasm,  semi-flexing 
at  the  knee,  and  the  toes  and  foot  contracting.  The  signal  svmptom 
was  always  the  same,  namely,  a movement  of  flexion  of  the  fingers  ; 
and  the  spasm  was  always  first  and  most  marked  in  the  right  upper 
exti  emity  ; it  was  commonly  unilateral,  but  sometimes  became  general. 
Between  the  paroxysms  his  right  arm  was  often  the  seat  of  a tremulous 
vibratory  movement.  Examination  in  the  interval  between  two  seiz- 
ures, showed  slight  paresis  of  the  lower  portion  of  the  right  side  of 
the  face,  and  more  marked  paresis  of  the  upper  extremity,  particularly 
of  the  forearm  and  hand.  This  was  always  more  decided  after  each 
convulsive  attack.  Although  right  handed,  he  constantly  used  the  left 
hand  in  preference  to  the  right.  Tactile  sense  could  not  be  closely 
studied,  but  he  undoubtedly  appreciated  sensations  of  touch,  pain, 
temperature.  Knee-jerk  was  somewhat  exaggerated  on  the  right 
side. 

After  several  consultations  it  was  decided  to  trephine,  and  if  no 
gross  lesion  was  discovered,  to  excise  the  cortex  of  the  area  or  centre 
for  the  fingers  and  hand  in  the  left  hemisphere,  because  of  the  invari- 
ability with  which  the  spasmodic  symptoms  began  in  the  fingers  and 
hand  of  the  right  side. 

The  trephining  was  performed  July  28,  1888,  by  Dr.  W.  J.  Hearn. 
At  the  operation  were  present,  besides  the  writer  and  operator,  Drs. 
W.  Buckby,  R.  B.  Burns,  J.  H.  Lloyd,  A.  IL  P.  Leuf,  W.  M.  Coplin, 
M.  Imogene  Bassette,  J.  C.  Cooper  and  C.  P.  Noble.  The  head  was 
shaved  and  prepared  anti-septically.  A sublimate  solution  was  used 
and  great  care  was  taken  with  the  instruments,  sponges,  etc.  The  line 
of  the  fissure  of  Rolando  was  determined  by  the  methods  of  Hare  and 
Thane,  and  a point  was  selected  for  the  centre  of  the  first  trephine  at 
what  was  considered  to  be  the  junction  of  the  arm  and  face  area,  about 
three-quarters  of  an  inch  in  front  of  the  fissure  of  Rolando.  A large 
horseshoe  flap  was  made,  its  convexity  backwards.  Two  trephine 
openings  were  made  and  bone  cut  away  until  finally  the  opening  meas- 
ured in  its  greatest  diameter,  which  was  from  above  downward,  24 
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inches,  and  1-J-  inches  in  its  greatest  width.  The  long  axis  of  the 
opening  was  nearly  in  a line  with  the  general  direction  of  the  fissure 
of  Rolando.  The  region  intended  to  be  exposed  was  the  lower  two- 
thirds  of  the  arm  area,  the  upper  anterior  portion  of  the  face  area, 
the  hinder  upper  part  of  the  speech  area,  and  a posterior  strip  of  the 
area  for  movement  of  the  head  and  eyes  ; the  convolutions  uncovered 
were,  therefore,  presumably  nearly  the  lower  halves  of  the  two  cen- 
trals, the  posterior  extremity  of  the  second  frontal,  and  the  posterior 
superior  corner  of  the  third  frontal.  No  lesion  of  the  bone  or  of  the 
dura  mater  was  found.  On  raising  the  flap  of  the  dura  mater,  the  pia 
arachnoid  in  the  lower  half  of  the  opening  was  decidedly  oedematous. 
No  gross  lesion  could  be  found  on  inspection  and  close  examination 
in  the  pia  mater,  cortex,  or  sub-cortex. 

Careful  examinations  were  made  with  the  faradic  current  applied  to 
the  cortex  with  the  view  of  locating  the  proper  centres  for  excision. 
Four  distinct  responses  in  the  shape  of  definite  movements  were  ob- 
tained after  several  trials  ; these  were  (1)  in  the  most  anterior  position 
at  which  movements  resulted  distinct  conjugate  deviation  of  the  head 
to  the  opposite  side  ; (2)  a little  below  and  behind  this  point,  drawing 
of  the  mouth  outwards  and  upwards  ; (3)  above  this  spot  for  move- 
ments of  the  angle  of  the  mouth,  about  half  an  inch,  extension 
of  the  wrist  and  fingers  was  produced ; (4)  behind  and  above  the 
latter  point,  distinct  flexion  of  the  fingers  and  wrist.  Continuing 
and  increasing  the  faradic  application  at  this  last  determined  point! 
the  fingers,  thumb,  wrist  and  forearm  were  successively  flexed,  and 
the  whole  extremity  assumed  the  “ wing-like  ” position.  The  order  of 
events,  according  to  three  persons  who  were  present,  and  who  had 
observed  the  patient’s  spasms,  being  exactly  that  which  had  been 
noticed  in  the  beginning  of  his  convulsive  seizures. 

As  no  gross  lesion  was  discovered  on  careful  examination  and  ex- 
ploration excision  was  performed  of  the  cortex  and  sub-cortex  so  as 
to  include  the  area  excitation  of  which  by  faradism  started  the 
spasmodic  movements  of  the  fingers  and  wrist.  The  operation  was 
concluded  after  the  usual  manner.  The  patient  recovered  from  the 
operation  without  serious  symptoms.  In  three  days  his  mental  condi- 
tion was  much  improved;  the  restlessness,  irritability,  and  semi- 
mamacal  condition  which  had  been  present  before  the  operation  passed 
away.  . His  aphasia  persisted.  He  had  distinct  paresis  of  the  finders 
and  wrist,  including  the  thumb,  slight  clawing  of  the  fingers  and  bend- 
mg  of  the  wrist  being  present.  This  gradually  improved  * 

still  aphasic,  although  he  has  acquired  the  use  of  a few  words.  m'  6 'S 
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Subdivisions  of  the  Motor  Area. 

In  the  area  for  face,  head,  arm,  leg  and  trunk,  the  neurologist  should 
be  able  to  locate  for  the  surgeon,  through  a study  of  motor  phenomena, 
at  least  seven  or  eight  different  sub-areas  ; and  in  order  to  do  this  it 
is  impel  ative  for  him  to  have  exact  knowledge,  not  only  of  the  anterior 
and  posteiioi  limits,  but  also  of  the  horizontal  subdivisions  of  this 
zone.  1 oo  much  stress  cannot  be  laid  upon  the  proper  separation  of 
the  region  into  horizontal  levels  ; for,  as  Horsley*  has  well  put  the 
matter,  the  variation  in  the  representation  of  motor  function  is  greater 
in  passing  over  the  motor  area  from  above  downwards  than  from 
before  backwards. 

Horsley  suggests  the  horizontal  subdivision  of  the  motor  area  men. 
tally  by  means  of  certain  sulci  and  their  imaginary  extensions.  The 
imaginary  extensions  backwards  of  the  superior  and  inferior  frontal 
sulci  through  the  central  or  Rolandic  fissure  subdivide  with  approxi- 
mate accuracy  the  pre-central  or  ascending  frontal  gyre  into  three 
areas  or  zones  from  above  downwards,  namely,  for  the  lower  extrem- 
upper  extremity,  and  face.  According  to  Horsley,  also,  a line 
drawn  forward  from  the  anterior  lower  end  of  the  intra-parietal  sulcus 
will  mark  distinctly  the  division  between  the  representation  of  move- 
ments of  the  upper  limb  and  of  the  face  behind  the  fissure  of  Rolando. 
This  suggestion,  however,  is  not  as  good  a one  practically  as  that  with 
reference  to  the  two  frontal  sulci.  In  the  human  brain,  at  least,  the 
lower  end  of  the  intra-parietal  sulcus  is  by  no  means  fixed;  it  is  often 
as  low  down  as  the  end  of  the  central  fissure.  It  is  better  simply  to 
place  the  posterior  part  of  the  area  for  the  face  in  the  lower  third  or 
fourth  of  the  posterior  central  convolution. 

The  old  method  of  subdividing  the  motor  zone  was  by  cutting  the 
fissure  of  Rolando  into  thirds,  and  locating  a circular  or  elliptical  area 
over  each  of  these  thirds  on  both  sides  of  the  fissure — and  upper  area 
for  the  lower  extremity,  a middle  one  for  the  upper,  and  a lower  one 
for  the  face.  Such  a sub-division  is  not  now  exact  enough  for  accu- 
rate topographical  diagnosis  for  operative  purposes. 

Instead  of  subdividing  the  central  or  Rolandic  fissure  into  thirds, 
it  is  better  perhaps  to  divide  it  into  fourths,  placing  the  area  of  rep- 
resentation for  the  lower  extremity  in  the  first  fourth  ; that  of  the 
face  in  the  lower  fourth,  and  the  areas  for  the  upper  extremity  in- 
clude the  second  and  third  fourths.  This  makes  the  diagrammatic 
method  of  representation  correspond  more  closely  to  the  results  of 
recent  investigations,  as  the  vertical  extent  of  the  arm  region  on  the 

* Am.  Jour.  Med.  Sci.,  April,  1887,  p.  342-369. 
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lateral  aspect  of  tlie  hemisphere  is  about  twice  as  great  as  that  for  the 
leg  and  somewhat  greater  than  that  for  the  face.  The  fissure  of 
Rolando  does  not  extend  usually  as  far  as  the  Sylvian  fissure,  and 
therefore  making  the  junction  of  the  third  and  last  fourths  of  the  for- 
mer fissure  the  upper  boundary  of  the  face  area,  gives  this  area  a 
greater  height  than  that  for  the  leg,  but  not  as  great  as  that  for  the 
arm. 

Although  time  will  not  permit  lengthy  consideration,  it  will  be  in- 
teresting briefly  to  discuss  some  of  the  ascertained  facts  with  refer- 
ence to  the  sub-areas  or  centres  in  this  wonderful  motor  region. 


Subdivisions  of  the  Face  Area. 


In  the  first  place,  the  face  area  is  best  subdivided  into  an  upper  and 
a lower  sub-area.  In  the  upper  sub-area  movement  of  the  opposite 
angle  of  the  mouth  and  of  the  lower  face  generally,  are  represented. 
In  three  cases  during  operations  on  human  beings,  I have  observed 
faradization  of  the  anterior  superior  portion  of  this  face  area  produce 
contraction  of  the  opposite  angle  of  the  mouth  and  face.  It  is  prob- 
able that  in  the  extreme  upper  anterior  portion  of  this  area,  immedi- 
ately adjoining  the  area  for  the  head  and  eyes,  is  a sub-centre  for  such 
movements  of  the  upper  face  as  contraction  of  the  frontalis  and  orbic- 
ularis palpebrarum  muscles.  Such  a centre  does  not  come  out  clearly 
as  the  result  either  of  physiological  investigation,  or  the  experiments 
of  disease,  because  associated  movements  are  apt  to  remain  even  after 
destruction  of  a centre  for  such  movements  on  one  side  of  the  brain. 
Of  the  face  area  Horsley  and  Schafer  say  that  it  is  physiologically  re- 
markable, that  many  of  the  movements  which  result  from  its  excita- 
tion are  apt  to  be  executed  bilaterally,  which  is  only  exceptionally 
the  case  with  excitation  of  the  other  areas  (except  that  of  the  head 
and  eyes).  Excitation  of  the  upper  third  or  half  of  the  area,  they 
continue  causes  winking  or  closure  of  the  eyelids,  elevation  of  the 
ala  of  the  nose,  and  retraction  and  elevation  of  the  angle  of  the 


An  observation  of  Dr.  Berkeley,  of  Baltimore,  helps  to  fix  with 
positiveness  the  exact  location  of  the  cortical  centre  for  the  movements 
of  the  angle  of  the  mouth,  chiefly  performed  by  the  zygomatic 
muscles,  in  this  upper  anterior  portion  of  the  general  area  foirthe  face 
at  a point  about  opposite  the  usual  position  of  the  fissure  between  the 
mice  e an  inferior  frontal  convolutions.  Gowers,  in  his  Manual  of 
Diseases  the  Nervous  System,  page  063,  has  a cut 
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graph  furnished  by  Dr.  Berkeley,  showing  a small  focus  of  softening 
in  the  ascending  frontal  convolution  at  this  point.  This  very  circum- 
scribed focal  lesion  caused  persistent  clonic  spasm,  chiefly  of  the 
zygomatics.  My  observation  on  the  case  trephined  by  Dr.  Hearn, 
confirms  this  position  for  the  centre  for  this  movement,  as  gentle 
faradization  of  the  cortex  at  this  spot  caused  distinct  drawing  of 
the  mouth  upwards  and  outwards.  The  centre  for  the  orbicularis 
palpebrarum,  as  stated  is  doubtless  in  close  proximity,  probably  just 
above  the  position  of  the  centre  for  the  angle  of  the  mouth. 
While  it  is  not  usually  the  case,  paralysis  in  the  upper  distribution  of 
the  facial  nerve  sometimes  does  take  place  as  the  result  of  cortical 
lesion.  In  one  of  my  cases  of  tumor  in  the  posterior  portion  of  the 
second  frontal  convolution,  and  causing  some  destruction  by  the  in- 
vasion of  the  ascending  frontal,  distinct  lagophthalmus  of  the  oppo- 
site side  was  present.  No  lesion  of  the  cranial  nerves  at  the  base  was 
present.  In  this  case  ptosis  was  present  on  the  other  side,  that  is,  on 
the  side  of  the  lesion.  The  fact  that  in  facial  spasm  whether  secon- 
dary after  a peripheral  facial  paralysis,  or  primary  from  nerve  or 
central  lesion — the  orbicularis  palpebrarum  and  zygomatic  muscles 
usually  act  together  so  that  the  eye  is  closed  or  partly  closed  at  the 
same  time  that  the  angle  of  the  mouth  is  drawn  upward,  and  the 
naso-labial  furrough  deepened,  is  clinical  evidence  in  favor  of  the 
close  proximity  of  the  zygomatic  and  orbicularis  palpebrarum  centres 
in  the  cortex.  Close  examination  of  cases  of  hemiplegia  and  mono- 
plegia will  often  show  weakness  of  the  movement  of  closure  of  the 
eyelids,  in  the  paralyzed  side,  a paresis  which  would  not  be  observed 
by  a careless  observer. 

The  lower  two-thirds  of  the  face-area  may  be  divided  into  at  least 
two  parts,  an  anterior  and  a posterior.  As  the  question  of  the  exact 
function  of  this  lower  anterior  portion  of  the  face-area  is  one  of  con- 
siderable importance,  and  one  about  which  some  doubts  still  exist,  I 
will  briefly  detail  some  of  the  facts  with  reference  to  this  sub-centre. 
Beginning  with  the  most  recent  contribution  to  the  question,  it  may 
be  first  stated  that  Dr.  Felix  Semon,  working  in  conjunction  with 
Professor  Horsley,*  found  that  the  lower  end  of  the  ascending 
frontal  gyrus  anteriorly  is  also  excitable  ; an  effect  being  produced 
upon  the  glottis  by  its  excitation,  viz  : to  bring  about  phonatory 
closure  of  the  vocal  cords. 

A fair  amount  of  other  evidence  has  been  collected  to  show  the 
existence  of  a cortical  centre  for  laryngeal  movements.  In  1877, 


* Phil.  Trans.  Royal  Soc.,  vol.  clxxix.,  1888. 
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Seguin* * * §  reported  a case  of  left  liemiparesis  without  loss  of  conscious- 
ness but  with  impairment  of  speech,  and  also  of  phonation,  the 
patient  after  the  attack  never  being  able  to  control  the  pitch  of  the 
voice,  apparently  from  a lack  of  proper  action  of  the  muscles  of  the 
pharynx  and  larynx.  Autopsy  showed  the  surface  of  the  right  third 
frontal  convolution  degenerated,  being  yellow,  tough,  and  elastic. 
The  same  change  to  a less  extent  was  found  in  the  same  location  on 
the  left  side.  From  such  observations  a motor  centre  for  laryngeal 
movements  has  been  sought  for  in  the  posterior  extremity  of  the  right 
third  frontal  (homologous  with  the  speech  centre  on  the  left  side,  in 
right-handed  persons). 

Krause, f in  the  laboratory  of  Professor  Munk,  in  1883,  investigated 
this  question  experimentally.  On  excitation  of  the  cortex  he  noticed 
rise  of  the  larynx,  and  movement  of  the  vocal  bands  to  a position 
midway  between  expiration  and  phonation,  lifting  of  the  palate,  con- 
traction of  the  constrictor  pharyngis,  and  movements  at  the  base  of 
the  tongue.  With  extirpation  experiments  he  found  that  eight  dogs 
had  lost  the  power  of  barking,  on  attempting  which  they  uttered  only 
a hoarse  whine  or  made  a sound. 

Delavan, { in  1865,  contributed  a paper  on  laryngeal  cortical  cen- 
tres, in  which  he  records  some  valuable  facts  and  refers  to  the  obser- 
vation of  Seguin,  Krause  and  others. 

Garel§  read  before  the  French  Society  of  Otology  and  Laryngology, 
in  April,  1886,  an  interesting  communication  on  the  laryngeal  cortical 
centre,  and  vocal  paralysis  of  cerebral  origin,  in  which  he  reported  a 
case  with  the  details  of  an  autopsy  and  a sketch  of  the  locality  of  the 
lesion.  . The  inferior  portion  of  the  precentral  gyre  on  the  right  side 
was  slightly  adherent  to  the  meninges.  The  membranes  being 
stripped  the  surface  beneath  presented  a light  yellow  discoloration. 
At  the  foot  of  the  third  frontal  gyre  were  two  points  of  red  soften- 
ing, but  there  was  no  lesion  of  the  anterior  portion  of  the  third 
frontal.  On  section,  these  lesions  were  found  to  involve  only  the  cor- 
tical substance,  at  the  upper  part  only  very  slightly  invading  the 
white.  The  lesion  of  the  precentral  penetrated  slightly  into  the 
white  substance.  It  would  seem  from  these  experiments  and  observa- 
tions that  a centre  for  the  movements  of  the  larynx  and  throat  is  in 
the  extreme  lower  anterior  portion  of  the  pre-central  convolution,  and 

that  it  is  probably  better  differentiated  in  the  right  than  in  the  left 
hemisphere. 

* Jeferred  t0  h7  Delavan  in  Med.  Rec.,  N.  Y.,  Feb.  14,  1885. 

f Cited  by  Horsley  and  Schafer  and  Delavan. 

t Med.  Rec.,  N.  Y.,  Feb.  14,  1885. 

§ Annales  des  Maladies  de  1'OreiUe  et  du  Larynx.  Tome  xii.,  1886,  p.  218. 
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Somewhat  numerous  pathological  observations  corroborate  the  exist- 
ence of  Ferrier’s  oro-lingual  centres  also  in  the  lower  anterior  portion 
of  the  face  area,  probably  a little  behind  the  centres  for  the  throat  and 
larynx.  In  these  oro-lingual  centres  are  located  particularly  the  repre- 
sentation of  the  movements  produced  by  the  orbicularis  oris,  and  of 
protrusion  of  the  tongue.  Recently  a case  of  typical  oro-lingual 
paresis  with  involvement  of  this  region  has  been  observed  by  me, 
some  details  of  which  will  be  given  later  when  speaking  of  the  alleged 
sensoiy  functions  of  the  motor  cortex.  Pathological  observations  also 
somewhat  numerous  have  confirmed  the  position  of  Ferrier’s  centre 
for  movements  performed  by  the  platysma  myoides  muscle  in  the  face 
area  behind  the  Rolandic  fissure. 

In  the  hinder  lower  portion  of  the  face  area  is  probably  represented 
opening  and  shutting  movements  of  the  mouth,  and  retraction  of 
the  tongue. 


The  existence  and  location  of  separate  intra-cerebral  facial  tracts 
is  a subject  bearing  a direct  relation  to  that  of  the  cortical  areas  and 
sub-areas  for  the  face,  and  also  a matter  about  which  our  knowledge 
is  scanty. 

Kirchoff,*  in  1881,  reported  the  case  of  a man  aged  24,  who  had 
several  attacks  in  which  he  became  giddy,  had  convulsive  tremors, 
lost  power  of  speech,  was  unable  to  swallow,  had  profuse  salivation, 
and  drawing  of  his  face  to  the  left.  Examination  showed  that  he 
articulated  with  difficulty ; labials  and  gutturals  especially  were 
troublesome  ; linguals  he  spoke  with  comparative  ease.  The  lips 
were  moved  little  in  speaking  ; he  could  not  whistle,  but  was  able  to 
approximate  the  lips.  Saliva  flowed  from  the  mouth  and  there  was 
excessive  secretion  of  tears.  The  tongue  was  not  protrusible  more 
than  one  centimetre  from  the  mouth,  and  it  moved  clumsily  in  the  act 
of  biting.  At  the  time  of  examination  swallowing  was  unimpeded, 
but  the  glottis  was  closed  tardily.  The  patient  often  laughed  without 
occasion.  There  was  disease  of  the  mitral  valve.  Ten  days  before 
death  his  face  was  suddenly  drawn  to  the  right,  and  his  left  arm  and 
leg  became  powerless.  Convulsions  occurred  from  time  to  time  up  to 
his  death. 

The  post-mortem  revealed  embolic  softening  of  the  posterior  two- 
thirds  of  the  right  corpus  striatum  (caudate  nucleus),  the  underlying 

* Archiv.  f.  Psych.  Bd.  XI„  and  Brain,  July,  1881. 


Intra-cerebral  Facial  Tracts. 
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internal  capsule,  the  outer  segment  of  the  lenticular  nucleus,  the 
claustrum,  external  capsule  and  island  of  Reil.  The  focus  of  soften- 
ing in  the  lenticular  nucleus  was  distinguished  from  the  other  soft- 
ened portions  by  being  surrounded  by  a wall  of  compact  sclerosed 
tissue.  Careful  microscopic  examination  failed  to  show  any  disease 
of  the  medulla  or  pons.  The  author  atributes  the  glosso-labial  par- 
alysis to  the  lesion  of  the  lenticular  nucleus  ; and  the  hemiplegia  to 
the  quite  recent  lesion  of  the  caudate  nucleus,  internal  capsule  and 
other  parts.  Cases  of  bilateral  affection  of  the  face,  tongue,  and 
throat,  caused  by  unilateral  lesion  of  the  cerebrum,  are  rare  ; the 
author  cites  two,  recorded  by  Lepine  and  Magnus  respectively. 

Ross,*  also  reported  a case  of  brain  disease  simulating  bulbar 
paralysis  in  which  the  lesions  were  cerebral,  in  the  ganglia  and  along- 
side of  them  in  the  capsules.  In  1880,  I observed  a third  similar  case 
at  the  Philadelphia  Hospital. 

Hobson, f in  1882,  reported  a case  without  autopsy — the  main  symp- 
toms being  left  hemiparesis  or  paralysis,  or  paralysis  of  the  tongue, 
difficulty  of  deglutition,  speechlessness,  clenching  of  the  jaws  ; the 
patient  had  one  inarticulate  sound  for  everything,  and  a slight  sound 
on  laughing.  In  1882,  Ross,J  in  an  interesting  paper  on  labio-glosso- 
pharyngeal  paralysis  of  cerebral  origin,  traversed  the  literature  of 
the  subject,  giving  also  some  interesting  original  observations. 

Subdivisons  of  the  Arm  Area. 

The  subdivision  of  the  area  for  the  upper  limb,  according  to  Hors- 
ley, is  for  the  shoulder  in  the  upper  part,  the  elbow  next  below  and 
behind,  the  wrist  next  below  and  in  front,  the  thumb  lowest  and  be- 
hind. In  the  area  just  above  the  superior  frontal  sulcus  the  move- 
ments of  the  lower  and  upper  limb  are  absolutely  blended,  most 
markedly  in  the  hinder  sixth  of  the  superior  frontal  gyre.  Some- 
times an  epileptic  fit  from  a lesion  centred  here  begins  by  complicated 
or  generalized  movements  of  both  extremities  on  one  side. 

At  various  points  on  the  posterior  central  convolution,  Ferrier,  it 
will  be  remembered,  fixed  centres,  excitation  of  which  caused  flexion 
of  the  thumb  and  fingers  and  fii-m  clenching  of  the  fist,  with  the 
synergic  action  of  the  wrist  and  fingers,  but  he  did  not  differentiate 
centi  es  foi  different  flexors  and  extensors.  From  my  own  observa- 
tion, I believe  that  the  centres  for  movements  of  extension  of  the 
fingers  and  wrist  are  a little  anterior  and  below  those  for  flexion  of 
the  same  parts. 

* Diseases  of  tlie  Nervous  System,  vol.  ii. 

f Brit.  M.  J.,  April  29,  1882. 

X Brain,  July,  1882. 
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In  one  of  Keen  s i operations*  tbe  position  of  the  hand  centre  was  fixed 
by  means  of  the  farad.c  current.  The  fissure  of  Rolando  was  de- 
teamed  by  both  the  methods  of  Hare  and  Thane.  The  trials  with 
the  faradic  currents  were  made  according  to  the  determination  of  Dr. 
Keen,  on  both  the  post-Rolandic  (post-central  or  ascending  parietal), 
and  pre-Rolandic  (pre-central  or  ascending  frontal)  convolutions,  and 
also  the  posterior  extremity  of  the  second  frontal  convolution.  Ex- 
citation  of  the  post-Rolandic  convolution  produced  no  effect  On 
touching  the  cortex  with  the  electrodes  at  a position  which  apparently 
corresponded  to  the  anterior  portion  of  the  pre-Rolandic  convolution 
just  back  of  the  precentral  iissure,  movements  of  the  wrist  and  fingers 
were  produced.  The  hand  moved  in  extension  in  the  mid-line  and  to 
t le  ulnar  side  at  different  touches,  the  fingers  being  extended  and  sep- 
arated. Above  the  region  in  which  these  movements  were  obtained, 
application  of  the  current  caused  movement  of  the  left  elbow  both 
flexion  and  extension,  and  of  the  shoulder,  which  was  raised  and  ab- 
ducted. Below  the  region  where  the  hand  movements  were  excited 
the  application  of  the  current  produced  an  upward  movement  of  the 
whole  of  the  left  face.  In  the  cases  of  Hearn  and  the  writer,  reported 
above,  the  exact  movements  described  by  Keen  were  produced,  that 
is,  the  extension  at  the  wrist  and  separation  of  the  fingers  ; also,  below 
the  spot  where  these  movements  were  produced,  an  upward  and  out- 
ward movement  of  the  face,  or  rather  angle  of  the  mouth.  In  our 
case,  however,  elbow  and  shoulder  movements  were  not  produced  ex- 
cept as  a secondary  result.  We  obtained,  however,  a primary  move- 
ment of  flexion  of  the  fingers  and  hand  to  which  Keen  does  not  refer, 
and  which  presumably  was  not  produced.  This  movement  resulted 
from  touching  with  the  electrodes  a spot  a little  above  and  behind  the 
place  where  the  movements  of  the  extensors  were  caused.  Continu- 
ing and  increasing  the  strength  of  the  faradic  applications  at  this 
point,  flexions  took  place  in  succession  of  the  fingers  and  thumb,  and 
at  the  wrist  and  elbow.  Keen  estimated  the  jiortion  of  the  convolu- 
tion as  containing  the  hand  centre  as  about  l£  inches  long,  and  he 
places  the  centre  for  the  wrist  and  fingers  in  the  jire-Rolandic  gyrus, 
its  lower  limit  being  at  three-eighths  of  an  inch  above  the  temporal 
ridge,  and  its  upper  end  where  it  fused  with  that  of  the  elbow  32 
millimetres  higher  up.  The  shoulder  he  placed  still  higher,  while  the 
centre  for  the  upper  face  was  in  the  same  convolution  below.  These 
results  correspond  closely  with  those  of  Horsley.  These  facts  of  ex- 
periments on  man  would  seem  to  uphold  the  view  that  the  motor  zone, 
in  man  at  least,  is  much  more  extensive  in  front  of  than  behind  the 

* Trans,  of  Am.  Surg.  Association,  vol.  vi.,  1888,  and  also  in  the  Am.  Jour.  Med.  Sci., 
November,  1888. 
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fissure  of  Rolando.  These  results  of  Keen  were  all  produced  by  ex- 
citation of  the  cortex  anterior  to  the  fissure  of  Rolando,  supposing,  of 
course,  his  determination  of  that  fissure  to  have  been  correct.  As 
nearly  as  I could  determine  the  location  of  my  own  results  were  the 
same.* 

I was  present  at  the  operation  in  the  case  of  Lloyd  and  Deaver.f 
By  following  Reid’s  and  Horsley’s  lines,  an  area  was  exposed  which 
was  supposed  to  be  on  both  sides  of  the  Rolandic  fissure,  about  the 
junction  of  the  middle  and  lower  thirds  of  the  central  convolutions. 
The  faradic  current  was  then  used  to  identify  locations.  When 
the  electrodes  were  applied  to  a point  which  was  supposed  to 
be  just  back  of  the  fissure  of  Rolando,  the  movements  which  oc- 
curred were  in  order  turning  of  the  thumb  on  the  palm,  flexion  of  the 
fingers,  flexion  of  the  wrist  extending  to  flexion  of  the  elbow.  At  a 
point  in  front  and  below  faradic  stimulation  caused  marked  contrac- 
tion of  the  face  muscles  of  the  opposite  side.  “ The  mouth  began  to 
contract  and  was  drawn  to  the  left  with  a tremulous  motion,  and  soon 
the  tongue  began  to  protrude  toward  the  left  corner  of  the  mouth. 
Soon  the  left  thumb  began  to  be  contracted  and  adducted  into  the 
palm  ; then  the  fingers  contracted  into  the  palm,  and  about  the  same 
time  the  face  muscles  began  to  contract  more  actively,  while  the  head 
was  drawn  to  the  left,  and  the  left  eyelid  began  to  work.  At  the 
same  time  the  hand  was  gradually  closed,  and  contraction  of  the  fore- 
arm and  arm  began,  while  the  latter  was  drawn  from  the  side  to  an 
angle  of  forty-five  degrees  (deltoid  action),  and  contractions  of  the 
biceps  occurred.  At  no  time  in  the  course  of  these  faradic  applica- 
tions, anywhere  within  the  area  exposed  by  the  trephine  and  forceps, 
did  any  contraction  of  the  leg  muscles  occur.” 

Subdivisions  of  the  Leg  Area  and  of  the  Trunk  Area. 

The  movements  of  the  lower  extremity  are  represented  in  the  upper 
poition  of  the  motor  area,  and  the  adjoining  marginal  convolution; 
pi  obably  hip  and  thigh  movements  on  the  lateral  and  mesial  aspects  of 
of  the  hemisphere  near  the  median  fissure,  well  formed  in  the  area,  and 

October  4th,  1888,  since  the  meeting  of  the  Congress,  Nancrede  of  Philadelphia, 
before  excision  of  the  cortex  fixed  the  position  of  the  thumb  centres  by  means  of  the 
faradic  current.  The  patient  suffered  from  convulsions  which  began  with  strong  flex- 
ion of  the  right  thumb,  followed  by  extension  of  the  wrist  and  fingers,  pronation  of 
t ie  forearm  and  hand,  flexion  at  the  elbow,  powerful  flexion  and  rotation  of  the  head 
to  the  right,  thrusting  out  of  the  tongue  between  rigid  jaws,  and  coincident  with  all 
conjugate  ocular  deviation  to  the  right.  The  spot  at  which  the  faradic  current  was  ap- 
p iec  was  estimated  by  Nancrede,  to  be  from  below  upwards  in  the  second  fourth  of  the 
ascending  parietal  convolution.  -Medical  News,  November  24,  1888. 

t Since  reported  in  the  Am.  Jour.  Med.  Sci.,  November,  1888. 
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movements  of  the  leg  and  toes  farther  baek  on  the  lateral  aspect  and 

also  in  the  para-central  lobule,  and  marginal  convolutions  of  the  median 
surface. 

A narrow  strip  of  the  anterior  portion  of  the  leg  area  appears  both 
from  the  results  of  experimentation,  and  of  pathological  and  surgical 
observation  to  be  a trunk-area,  this  being  larger  proportionally  on  the 
mesial  than  on  the  lateral  aspect  of  the  hemisphere,  as  represented  in 
the  diagrams.  Horsley  and  Schafer  occasionally  obtained  movements 
of  the  trunk  when  the  electrodes  were  applied  to  the  lateral  surface 
near  the  margin  of  the  hemisphere.  On  the  adjoining  mesial  surface, 
however,  excitation  produced  rotation  and  arching  of  the  lower  spine 
and  the  pelvis,  and  extension  of  the  hip,  movement  of  the  tail  to  the 
opposite  side,  and  flexion  at  the  knee. 

Horsley*  says  that  at  the  summit  of  the  ascending  frontal  gyrus 
begins  the  representation  of  the  lower  limb  only,  the  primary  move- 
ment being  that  of  the  hallux.  He  describes  a case  of  traumatic 
epilepsy  the  primary  movement  consisting  of  flexion  of  the  hallux 
followed  by  the  gradual  flexion  of  the  rest  of  the  lower  limb,  and  that 
followed  by  successive  invasion  of  the  rest  of  the  lower  body  in  the 
usual  order.  A dense  and  cystic  cicatrix  was  found  at  the  upper  end 
of  the  ascending  frontal  gyrus.  In  another  case,  in  which  a tumor 
vas  lemoved,  and  with  it  the  cortex  in  front  of  the  upper  end  of  the 
fissure  of  Rolando,  the  only  permanent  complete  paralysis  of  the 
lower  limb  was  that  of  the  hallux.  In  one  of  my  own  cases  a small 
gumma  involved  the  upper  fourth  of  the  ascending  frontral,  and  a 
smaller  segment  of  the  ascending  parietal,  crossing  the  upper  extrem- 
ity of  the  Rolandic  fissure.  This  patient  had  severe  attacks  of  left 
sided  spasm  beginning  with  twitchings  in  the  left  toe  and  foot  ; she 
also  had  partial  paralysis  of  the  left  leg  and  arm,  most  marked  in  the  leg. 
The  leg  area,  however,  as  shown  by  Horsley  and  Schafer,  is  largely 
situated  upon  the  mesial  surface  of  the  hemisphere.  According  to 
these  authors,  the  excitation  takes  effect  chiefly  upon  the  ankles  and 
digits,  producing  most  commonly  flexion  of  the  foot  with  flexion  of  the 
digits.  The  most  marked  movement  in  front  of  the  upper  end  of  the 
Rolandic  fissure  is  flexion  of  the  leg  at  the  knee,  with  the  addition, 
when  the  electrodes  are  applied  more  anteriorly,  of  flexion  at  the  hip. 

Area  for  the  Movements  of  the  Mead  and  Eyes. 

I cannot  agree  with  Seguin  in  the  recent  paper  by  Weir  and  Seguinf 
that  the  centre  for  ocular  movements  is  quite  certainly  not  in  the 
second  frontal  gyre  as  claimed  by  Perrier  and  Horsley.  Much  is 
in  favor  of  the  view  that  it  is  situated  in  this  neighborhood. 

* Am.  Jour.  Med.  Sci.,  April,  1887.  fOp.  cit. 
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In  one  of  the  cases  of  Horsley,  in  which  operation  was  performed 
at  the  point  of  the  meeting  of  the  areas  for  the  movement  of  the 
trunk,  protrusion  of  the  upper  limb,  and  turning  the.  head  and  eyes, 
the  aura  was  contraction  of  the  abdominal  muscles  followed  by  turn- 
ing of  the  head  and  eyes  to  the  opposite  side.  Other  cases  have  been 
reported  in  which  turning  of  the  head  was  the  starting  point  of  the 
spasm.  In  some  cases,  at  least,  when  the  aura  or  signal  symptom 
can  be  most  certainly  shown  to  be  the  turning  of  the  head  and  eyes  to 
the  side  opposite  to  the  supposed  site  of  the  lesion,  the  probabilities 
are  that  the  focus  or  primary  seat  of  the  irritation  is  from  a lesion  in 
this  oculo-motor  region.  The  fact  that  cortical  oculo-motor  palsies 
are  not  present  as  a persistent  condition  even  when  we  have  definite 
lesions  of  the  second  frontal  gyre  is  not  an  argument  of  weight  against 
the  existence  here  of  oculo-motor  centres.  Such  persistent  oculo- 
motor paralysis  was  not  present  in  one  of  the  best  defined  cases  of 
lesion  in  the  second  frontal  gyre  ever  reported,  a case  occurring  in  my 
wards  at  the  Philadelphia  Hospital.  Such  symptoms  do  not  persist 
because  of  the  automatic  nuclear  mechanism  of  the  cranial  nerves 
related  to  these  centres. 

In  the  last  edition  of  Fender’s  Functions  of  the  Brain,  he  adheres 
to  his  views  as  to  the  position  of  the  oculo-motor  centres,  and  gives 
some  new  experiments  bearing  upon  the  subject.  Irritation  of  the 
base  of  the  superior  and  middle  frontal  convolutions  in  monkeys,  gives 
rise  to  lateral  movements  to  the  opposite  sides  with  dilatation  of  pu- 
pils. The  expression  assumed  by  the  animal  is  that  of  attention  or 
surprise.  The  same  movement,  however,  as  Ferrier  himself  states,  also 
occurs  along  with  other  special  reactions,  on  stimulation  of  the  angu- 
lar  gyms  and  superior  temporo-sphenoidal  convolution  more  especially. 
With  the  latter  is  associated  pricking  of  the  ear  from  stimulation  of 
the  auditory  centre.  Ferrier  argues  that  although  the  effects  are  the 
same  the  causes  are  different.  Stimulation  of  visual  and  auditory 
centies  attract  attention  movements,  the  same  as  would  result  from 
stimulation  of  the  motor  centres  for  those  movements.  Destruction 
of  the  oculo-motor  centres  of  Ferrier,  according  to  some  experiments, 
causes  conjugate  deviation  towards  the  side  of  the  lesion.  Bilateral 
destruction  of  these  centres  for  the  first  day  caused  inability  to  turn 
the  head  and  eyes,  but  the  animal  recovered.  Horsley  and  Schafer, 
and  Ferrier  also,  got  no  motor  or  sensory  symptoms  from  lesion  of  the 
pre-frontal  lobes,  except  in  one  case  in  which  the  paralysis  of  the 
lateral  movements  of  the  eyes  following  the  lesion  of  the  post-frontal 
centres  having  completely  disappeared,  the  destruction  also  of  the 
pre-frontal  regions  caused  rapid  oscillations  of  the  head,  apparent  in- 
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ability  to  turn  the  head  except  en  masse  with  the  trunk,  and  droop- 
ing of  the  right  eyelid.  These  facts,  according  to  Ferrier,  show  that 
the  pre-frontal  regions  belong  to  the  same  centres  as  the  post-frontal, 
just  as  the  occipital  lobes  belongs  to  the  visual  centres. 

Attempts  have  been  made  to  remove  the  post-frontal  as  well  as 
pre-frontal  region.  The  animal  could  not  maintain  the  upright  posi- 
tion or  move  its  head  and  eyes  laterally.  The  eyes  were  kept  shut 
except  on  cutaneous  or  other  sensory  stimulation.  Some  microscopi- 
cal examinations  of  degenerations  of  tracts  seem  also  to  prove  that  the 
post-frontal  regions  contain  the  oculo-motor  centres.  Descending 
sclei  osis  from  the  innermost  or  mesial  bundles  of  the  internal  capsule, 
does  not  extend  below  the  pons,  but  probably  into  the  oculo-motor 
nuclei. 

Horsley  believes  that  the  focus  of  representation  of  the  movement 
of  the  turning  of  the  head  and  eyes  to  the  opposite  side  is  in  the  mid- 
dle frontal  gyre,  but  also  that  these  movements  have  a much  more 
extensive  representation. 


“ I*1  must  be  for  the  present,”  he  says,  “ an  open  question  as  to 
how  far  the  representation  of  this  important  and  interesting  conjugate 
movement  extends  forward  in  the  frontal  lobe.  A definite  answer 
can  only  be  given  when  the  homologies  between  the  sulci  and  the 
frontal  lobe  in  the  Macaque  monkey  and  man  have  been  thoroughly 
determined.  That  this  area  of  function  is  continued  over  the  margin 
of  the  hemisphere  into  the  marginal  convolution,  has  already  been 
shown  by  Professor  Schafer  and  myself.  * * * * 

“In  every  instance  the  head  and  neck  ar.e  turned  to  the  opposite 
side,  and  in  some  parts  there  is  produced  at  the  same  time  or  later, 
conjugate  deviation  of  the  eyes.” 

Horsley  and  Schafer  in  their  contribution  to  the  Philosophical 
Transactions,  speak  as  follows  with  reference  to  this  area  : « The 
head-area  or  area  for  visual  direction  comprises  an  oblong  portion  of 
the  surface  of  the  frontal  lobe,  extending  from  the  margin  of  the  hem- 
isphere, round  which  it  dips  for  a short  distance,  outward  and  some- 
what backward  to  the  upper  and  anterior  limit  of  the  face-area. 
Posteriorly,  it  is  bounded  by  the  arm-area,  and  in  front  by  the  non- 
excitable  portion  of  the  lobe.  It  extends,  therefore,  in  front  as  far  as 
the  extremity  of  the  precentral  sulcus,  and  it  includes  the  middle 
part  of  the  frontal  lobe  above  the  antero-posterior  limb  of  the  sulcus, 
the  part  included  in  the  angle  formed  by  the  antero-posterior  and  verti- 
cal limbs  of  the  sulcus,  and  perhaps  a small  portion  of  the  ascending 
frontal  gyrus,  close  to  the  vertical  limb  of  the  same  fissure.  The 
effects  produced  by  excitation  of  this  are  similar  to  those  described  by 
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Ferrier  as  resulting  from  excitation  of  the  rather  more  limited  area 
marked  12  in  his  diagrams,  viz:  opening  of  the  eyes,  dilatation  of  the 
pupils,  and  turning  of  the  head  to  the  opposite  side,  with  conjugate 
deviation  of  the  eyes  to  that  side.  If  the  electrodes  are  applied  near 
the  angle  of  the  precentral  sulcus,  the  ears  are  frequently  also 
retracted.” 

In  the  patient  referred  to  in  whose  case  trephining  was  performed 
a weak  current  applied  forward  of  the  position  at  which  movements  of 
the  fingers  and  hand  were  produced,  caused  distinct  deviation  of  the 
head  to  the  opposite  side.  As  nearly  as  could  he  determined  the  elec- 
trodes were  applied  over  the  extreme  posterior  portion  of  the  second 
frontal  gyre. 

Conjugate  deviation  of  the  head  and  eyes,  when  a persistent  or  per- 
manent symptom,  is  most  likely  to  arise  from  lesions  of  the  pons,  cere- 
bellum or  cerebellar  peduncles. 

I have  thus  tried  to  indicate  the  recognized  centres  and  sub-centres 
of  the  motor  zone.  To  such  great  works  as  that  of  Ferrier  on  the 
Functions  of  the  Brain , and  to  such  monographs  as  those  of  Horsley 
and  Schafer,  Horsley  and  Beevor,  and  Seguin,  I must  refer  those  espe- 
cially interested  in  obtaining  fuller  details. 

Overlapping  Areas. 

Some  of  these  areas  it  will  be  seen  apparently  overlap  each  other,  so 
far  as  their  cortical  representation  is  concerned,  hence  giving  positions 
for  trephining  in  some  cases  over  the  border  of  two  adjoining  areas. 
It  might  be  said  that  with  a large  trephine  it  will  not  be  necessary  to 
separate  and  localize  so  many  areas,  as  an  opening  inch  or  2 inches 
can  be  made,  and  even  this  can  be  enlarged  by  the  rongeur  until  a sus- 
pected lesion  is  reached,  but  this  is  a crude  method  in  these  days  of 
precision.  Even  in  cases  of  comparatively  large  lesion,  the  complete 
success  of  the  operation  will  depend  somewhat  upon  the  first  position 
in  which  the  opening  is  made.  The  ideal  position  would  of  course  be 
one  that  corresponded  to  the  centre  of  the  lesion. 

W onderful  indeed  is  this  motor  zone  of  the  cerebrum,  a marvellous 
mosiac  of  centres  of  function,  wrought  from  the  great  conceptions 
and  priceless  labors  of  the  artists  of  our  own  guild  ; a mosiac,  to  each 
block,  angle  and  jointure  of  which  the  neurologist  can  point  the  sur- 
geon and  say,  cut  here  or  there,  or  touch  not  this  or  that. 
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Different  Classes  of  Localizing  Symptoms,  their  Characteristics  and 

Comparative  Value. 


The  neurological  diagnostician  must  make  use  of  his  knowledge  of 
these  areas  after  a definite  plan,  if  he  wishes  to  turn  it  to  the  best 
account. 

« 

When  localizing  lesions  he  must  go  beyond  even  the  important  dis- 
tinction advanced  by  Brown-Sequard,  and  very  properly  insisted 
upon  and  elaborated  by  all  subsequent  writers  upon  localization, 
namely,  the  differentiation  between  symptoms  of  irritation  and  those 
of  destruction.  He  should  appreciate  the  possibility  of  six  classes  of 
symptoms  presenting  themselves  for  his  consideration,  namely,  those 
of  (1)  local  iiritation,  (2)  local  destruction,  (3)  local  pressure,  (4)  in- 
vasions by  lesions  growing  from  adjacent  areas  to  those  under  deter- 
mination ; (5)  local  instability,  (6)  reflex  action  at  a distance. 

In  this  connection  I will  only  treat  broadly  of  a few  points,  as 
the  necessity  for  this  subdivision  of  symptomatology  becomes  ap- 
parent when  considering  localization  in  special  regions.  In  the  motor 
zone  the  symptom  of  irritation  is  especially  spasm;  but  irritation 
symptoms  may  occur  in  other  localities.  In  the  visual,  aural,  olfactory, 
gustatory,  or  cutaneous  areas  they  may  take  the  form  of  hallucinations 
or  other  perversions  of  the  senses.  Symptoms  indicating  destruction 
are,  in  the  motor  areas,  paresis  or  paralysis,  and  in  other  regions  such 
manifestations  as  hemianopsia,  word  or  mind  blindness,  word  deafness, 
anaesthesia,  analgesia,  anosmia,  etc.  Pressure  and  invasion  symptoms 
may,  of  course,  be  indicative  of  irritation  or  destruction,  but  are 
considered  by  the  clinician  in  their  relations  to  special  areas  under 
process  of  determination.  Invasion  symptoms  will  at  first  commonly 
be  phenomena  of  irritation,  and  later  both  of  irritation  and  destruc- 
tion. By  symptoms  of  instability  I refer  to  those  manifestations 
which  occur  as  the  result  of  discharging  cortical  areas  without  de- 
monstrable gross  lesions.  Symptoms  of  reflex  action  will  occur  mostly 
in  connection  with  lesions  of  the  cranial  or  other  nerves,  and  of  the 
cerebral  membranes,  particularly  the  dura  mater.  They  will  receive 
particular  attention  when  discussing  some  of  the  sources  of  error  in 
motor  localization. 

Certain  characteristics,  both  general  and  special,  of  cortical  spasm 
should  be  well  understood.  These  have  been  best  studied  by  a few 
observers,  such  as  Franyois-Franck  and  Horsley.  In  Franck’s  great 
work  the  peculiarities  both  of  cortical,  sub-cortical  and  capsular  spasm 
have  been  determined  by  electrical  experimentation,  and  are  carefully 
described  and  graphically  represented,  the  phenomena  having  been  en- 
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registered.  Horsley,  practically  concurring  with  Franck,  enumerates 
these  characteristics  as  the  preseuce  of  a period  of  latency,  then  tonic 
spasm,  then  clonic  spasm,  arrest  of  respiration  with  cyanosis  and  sali- 
vation. 


A study  of  the  initial  symptom  or  sign  in  a case  of  irritative  cere- 
bral lesion,  and  also  of  the  serial  order  of  phenomena,  may  he  of  the 
utmost  importance.  Seguin  has  proposed  to  call  this  initial  symptom 
the  “signal  symptom.”  Horsley’s  view  of  the  manner  in  which  move- 
ments are  represented  in  the  motor  cortex  is  that  in  any  given  part  of 
the  cortex  as  minute  as  can  he  examined  experimentally,  there  is  repre- 
sented a definite  movement  or  combination  of  movements,  being  the 
primary  movement  and  elicited  by  minimal  stimulation  only  ; and  that 
secondary  movements  are  due  to  the  subsequent  invasion  by  the  dis- 
charge of  nerve  energy  of  portions  of  the  cortex  which  lie  nearest  to 
and  are  in  close  relation  with  the  parts  stimulated.  The  primary 
movement  gives  the  signal  symptom  of  Seguin,  and  the  secondary 
movements  represent  the  “ serial  order  ” of  phenomena. 

The  signal  symptom  in  Jacksonian  spasm  has  already  been  made 
use  of  in  a number  of  cases  to  guide  the  surgeon  in  part  or  whole  in 
selecting  the  site  for  operation. 

In  one  of  Horsley’s  cases  there  was  first  tonic  extension  and  clonic 
spasm  of  the  right  lower  limb.  “ The  right  upper  limb  was  then 
slowly  extended  at  right  angles  to  the  body,  the  wrist  and  fingers 
being  flexed  ; the  fingers  next  became  extended,  and  the  clonic  spasms 
of  flexion  and  extension  affected  the  whole  limb,  the  elbow  being 
gradually  flexed.  At  this  time,  spasms  in  the  lower  limbs  having 
ceased,  those  in  the  upper  limb  continued  vigorously.  The  spasm 
gradually  affected  the  right  angle  of  the  mouth,  spreading  over  the 
right  side  of  the  face,  and  followed  by  turning  of  the  head  and  eyes  to 
the  right.” 

In  another  case  first  came  “ clonic  spasmodic  opjmsition  of  the 
left  thumb  and  forefinger.  The  wrist  next,  and  then  the  elbow  and 
shoulder  were  flexed  clonically,  then  the  face  twitched  and  the  patient 
lost  consciousness.  The  hands  and  eyes  then  turned  to  the  left  and 
the  left  lower  limb  was  drawn  up.  The  right  lower  limb  was  ’now 
attacked,  and  finally  the  right  upper  limbs.  Paralysis  of  the  left 
upper  limb  frequently  followed  a fit.  At  frequent  intervals  every  day 
the  patient’s  thumb  would  commence  twitching,  but  the  progress  of 

the  convulsion  could  often  be  arrested  by  stretching  the  thumb  and 
applying  a ligature.” 


In  another  case  by  the  same  surgeon  the  spasm  was  ushered  in  with 
a desire  to  defecate,  sometimes  with  sharp  pain  in  the  left  side  of  the 
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belly.  Then  followed  tightness  of  the  throat,  and  sometimes  spas- 
modic cough.  Then  the  head  and  often  the  eyes  turned  to  the  right ; 
the  right  arm  was  jerkily  protruded,  and  the  patient  became  uncon- 
scious. All  the  limbs  became  powerfully  flexed,  as  a rule,  but  the 
lower  limbs  were  frequently  extended. 

Weir  and  Seguin,  Keen,  Lloyd  and  Deaver,  the  writer,  and  others 
have  taken  advantage  of  the  signal  or  initial  symptom  in  fixing  a site 
for  operations,  and  thus,  either  with  or  without  gross  lesion,  hand  cen- 
tres, thumb  centres,  face  centres,  etc.,  have  been  excised. 

Even  movements  of  the  trunk  have  been  used  to  guide  operation  by 
Horsley.*  “ As  regards  the  trunk  muscles,”  he  says,  “ much  might  be 
said,  but  reference  for  detail  is  invited  to  the  above  mentioned  paper 
in  the  Proc.  Roy.  Soc.,  1885.  It  is,  however,  worth  while  pointing 
out,  psychologically  speaking,  that  there  is  scarcely  ever  performed  a 
highly  purposive  act  by  the  trunk  muscles  only.  The  movements  of 
the  trunk  are  simply  subordinate  to  the  purposive  movements  of  the 
limbs,  and  consequently  we  should  not  be  surprised  to  find,  as  in  this 
case,  how  extremely  small  a portion  of  the  cortex  is  sufficient  for 
primary  representation  of  this  part  of  the  body.  An  illustrative  case 
of  the  position  in  the  human  brain  of  the  areas  we  have  just  been  con- 
sidering, is  that  of  a case  in  which  a man  had  been  a victim  of  trau- 
matic epilepsy  for  many  years  due  to  a small  punctured  fracture  of 
the  skull,  the  said  fracture  being  demonstrated  externally  by  a minute 
depression  three  or  four  millimetres  broad.  The  puncture  had  caused 
splitting  of  the  inner  table,  laceration  of  the  dura  mater,  and  partial 
destruction  of  the  subjacent  cortex,  so  that  at  the  time  of  operation 
(eleven  years  later)  there  was  found  a rough  ring  of  bone  on  the  inner 
surface  of  the  skull  around  the  centre  of  the  fracture,  from  which  a 
sharp  and  corrugated  fragment,  one  cm.  long  by  five  mm.,  broad  pro- 
jected downward,  together  with  a flap  of  entangled  and  torn  dura 
mater,  into  the  wall  of  a small  cystic  cavity  in  the  cortex  just  above 
the  junction  of  the  middle  and  posterior  thirds  of  the  superior  frontal 
sulcus.  This  fairly  extensive  lesion,  which  was  freely  removed  (the 
result  being  cure  of  the  epilepsy),  was  thus  situated  at  the  point  of 
meeting  of  the  area  for  raising  with  protrusion  of  the  upper  limb,  and 
of  that  for  turning  the  head  and  eyes  to  the  opposite  side  of  the  body. 
The  existence  of  such  a lesion  was  diagnosticated  from  the  fact  that 
the  course  of  events  in  the  epileptic  fit  began  with  an  aura  of  contrac- 
tion of  the  abdominal  muscles,  this  was  followed  by  turning  of  the 
head  and  eyes  to  the  opposite  side,  and  then  there  occurred  the  raising 
of  the  upper  limb.  The  exemplifications  of  the  topographical  rela- 
tions of  these  centres  was  thus  faithfully  demonstrated.” 

* Am.  J.  Med.  Sc.,  vol.  xciii.,  n.  s.  1887,  p.  367. 
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Sub-cortical  Lesions  and  the  Intra-cerebral  Tracts. 


It  will  be  well  to  say  a word  or  two  here  about  the  diagnosis  of  sub- 
cortical motor  lesions — tumor,  cyst,  hemorrhage  or  abscess — which  has 
practical  importance,  not  only  for  its  own  sake  but  chiefly  because,  in 
some  instances,  the  question  of  proceeding  with  an  operation  might 
depend  largely  upon  the  supposition  of  a lesion  being  sub-cortical.  In 
the  case  of  Weir  and  Seguin,  after  the  flap  of  the  dura  mater  was 
reflected  and  the  brain  exposed,  nothing  abnormal  was  seen  on  the 
exposed  surface,  and  the  finger  at  first  recognized  no  tumor  nor  ab- 
normality ; but  at  the  depth  of  nearly  an  inch  a small  growth  was 
found.  If  the  probability  of  the  presence  of  a sub-cortical  lesion  had 
not  been  fully  considered  in  this  case  the  operation  might  have  been 
absolutely  fruitless.  After  a somewhat  elaborate  study  of  the  ques- 
tion of  the  diagnosis  of  sub-cortical  tumor,  Seguin  concludes  that  in 
favor  of  a strictly  cortical  or  epi-cortical  lesion  are  these  symptoms, 
none  of  them  having  specific  or  independent  value  : “ Localized  clonic 
spasm,  epileptic  attacks  beginning  by  local  spasm,  followed  by  par- 
alysis ; early  appearance  of  local  cranial  pain  and  tenderness  ; in- 
creased local  cranial  temperature.  In  favor  of  sub-cortical  location  of 


tumor  : local  or  hemiparesis,  folloived  by  spasm  ; predominance  of 
tonic  spasm ; absence,  small  degree,  or  very  late  appearance  of  local 
headache,  and  of  tenderness  to  percussion  ; normal  cranial  temper- 
ature.” 

The  neurologist  will  probably  in  time  be  able  in  some  cases  to 
diagnosticate  with  sufficient  accuracy  for  surgical  purposes,  lesions  so 
situated  as  to  destroy  intracerebral  traits  in  various  regions  of  the  brain. 
Studies  of  the  different  forms  of  aphasia  demonstrate  the  truth  of  this 
proposition.  As  the  various  sensory  and  receptive  centres  concerned 
m tlie  production  of  speech  are  situated  in  the  parieto-temporal  and 
temporal  regions  of  the  brain,  the  tracts  connecting  these  areas  with 
the  motor  or  emissive  speech  regions,  both  for  proposition  and  utter- 
ance, must  lie  m a space  of  a few  inches  from  before  backwards  and 

from  above  downwards  in  the  region  bordering  or  lying  within  the 
bylvian  fissure. 


StaiT'  has  brought  together  in  compact  form  some  of  the  most  im- 
portant facts  bearing  upon  the  physiology  of  the  intra-cerebral 
tracts,  drawing  largely  upon  Nothnagel,  Charcot,  StrumpfeU,  Flech- 
sig  , Edinger,  Exner  and  Spitzka.  At  least  three  sets  of  fibres  are  to 
be  distinguished  m the  centrum  ovale,  namely,  tile  projection,  com- 
misural,  and  association  systems.  The  projection  system  joins  the  eor- 


* Med.  Record,  Feb.  13,  1886. 
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tex  with  parts  of  the  nervous  system  below  ; the  commisural  system 
corresponding  areas  of  the  two  hemispheres  ; the  association  system 
different  convolutions  of  the  same  hemisphere.  The  investigation  of 
these  different  systems  is  an  intricate  study,  still  involved  in  much 
obscurity  ; but  it  does  not  come  within  my  province  to  consider  it  in 
this  paper  except  in  the  most  practical  way,  in  connection  with  the 
localization  of  gross  lesions. 

A careful,  elaborate,  clinical  study  of  hemiplegias,  monoplegias  and 
aphasias,  will  eventually  enable  us  to  separate  with  considerable  cer- 
tainty lesions  of  the  cortex  from  those  of  the  centrum  ovale,  capsules, 
and  gangliA.  We  will  do  this  by  relating  the  symptoms  found  not 
only  to  lesions  of  the  cortex  and  the  projection  system  of  fibres,  as  is 
too  commonly  the  restriction  placed  on  our  studies  in  this  direction, 
but  also,  to  lesions  of  commisural  and  association  fibres.  I am  con- 
vinced that  a lack  of  consideration  of  these  commisural  and  associa- 
tion fibres  is  at  the  bottom  of  much  of  our  confusion  in  analyzing 
certain  cases.  Very  few  lesions  are  absolutely  cortical.  Many  of 
those  which  are  generally  regarded  as  cortical,  involve  to  a greater  or 
less  extent  the  sub-cortex.  As  every  convolution  of  the  cerebral  sur- 
face is  connected  with  some  other,  and  probably  with  many  other 
convolutions,  some  association  fibres  must  nearly  always  be  destroyed 
in  these  cases. 

Differential  Diagnosis,  particularly  of  Jacksonian  Epilepsy — Dural 

and  other  Reflex  Epilepsies. 

Sufficient  diagnostic  difficulties  are  still  present  to  make  it  important 
in  the  light  of  the  tremendous  impetus  towards  operations  to  carefully 
examine  all  questions  of  differential  diagnosis.  We  should  know,  in 
connection  with  cerebral  motor  localization,  whether  certain  affections 
do  not  simulate  cortical  epilepsy  so  closely  as  to  sometimes  endanger 
exact  diagnosis.  In  certain  motor  and  especially  spasmodic  affections, 
for  example,  we  have  striking  resemblance  between  affections  clearly 
of  reflex  origin  and  those  as  demonstrably  central.  Trigeminal  epi- 
lepsies, whether  dural,  facial,  dental,  nasal,  pharyngeal,  laryngeal,  or 
of  whatever  local  origin,  may  cause  unilateral  convulsions  or  even 
monospasm.  Brown-Sequard  has  contributed  largely  to  our  know- 
ledge of  this  subject  both  in  his  early  and  recent  researches.  During 
a few  years  stimulated  by  practical  specialism,  much  work  in  the 
direction  of  diagnosis  and  treatment  of  reflex  epilepsy  has  been  done, 
some  of  the  best  of  it  by  members  of  the  Associations  represented  in  this 
Congress.  The  same  conclusion  might  be  arrived  at  for  all,  as  that  of 
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Boucheron  * with  reference  to  aural  epilepsy,  namely,  that  spasm  may 
proceed  from  lesions  of  the  ear,  eye,  nose,  pharynx,  larynx,  face,  scalp, 
or  dura  mater,  and  may  present  all  the  clinical  varieties  of  epilepsy, 
or  even  a form  of  hystero-epilepsy  ; and  that  the  point  of  origin  of 
these  disorders  is  intense  excitation  of  a sensory  nerve. 

Dural  epilepsies  are  especially  worthy  of  attention.  During  a recent 
operation  in  one  of  the  Philadelphia  hospitals  a faradic  current  acci- 
dentally applied  to  the  dura  mater,  almost  instantly  produced  spasm 
which  invaded  the  whole  body.  Dupuyf  has  published  various  papers 
regarding  irritation  of  the  dura  mater  causing  muscular  movements, 
claiming  that  his  results  are  constant  when  the  animal  experimented 
upon  is  not  in  a state  of  amesthesia  incompatible  with  the  manifesta- 
tions of  animal  life,  and  when  it  has  not  lost  too  much  blood.  Brown- 
Sequard  and  Burdon  Sanderson  have  recorded  similar  phenomena;  and 
the  facts  of  these  experiments  have  been  used  as  arguments  against 
cortical  localizations.  The  Committee  of  the  New  York  Society  of 
Neurology  and  Electrology,  in  1874,  found  that  galvanization  of  the 
dura  or  other  sensitive  parts  produced  by  reflex  action,  muscular  twitch- 
ings,  often  est  on  the  same  side  of  the  body.  DuretJ  has  given  par- 
ticular attention  to  the  role  played  by  the  dura  mater  in  the  produc- 
tion of  sensory,  spasmodic,  and  other  phenomena.  He  does  not,  how- 
ever, with  Dupuy,  hold  that  the  fact  of  the  production  of  spasms  in 
this  way  in  the  least  invalidates  the  doctrine  of  cortical  motor  locali- 
zation, but  that  a clear  differentiation  between  dural  and  cortical  spasm 
can  be  made.  Bochefontaine  has  shown  that  irritation  of  the  dura 
mater  determined  cries  of  pain,  and  general  movements  more  or  less 
energetic  ; and  also  that  mechanical  irritation  of  the  sensitive  points 
of  the  membrane  produced,  in  certain  conditions,  movements  limited 
to  one  or  several  parts  of  the  body,  the  movements  of  the  limbs  on  the 
same  side  being  more  energetic  than  those  on  the  opposite  side.  Franck 

thir  V 7 C°mParison  a»d  contrast  of  cortical  epilepsies  and 
those  which  are  reflex  and  toxic,  including  those  which  are  due  to 

duced  r Tn!-°f  thG  dUra  mater-  Iu  °ne  of  his  <^periments§  he  pro- 
n epi  optic  seizure  from  mechanical  irritation  of  the  dura  and 

among  other  things  noted  was  that  at  the  moment  of  the  irritation  of 
the  dura  mater  the  muscles  of  tR*  01 

with  violent  convulsions  aI  f n ™ attacked 

. . „ convulsions.  Attacks  followed,  as  many  as  nine  in 

twenty-five  minutes,  all  olonic  and  generalised. 

* Compt.  rend.  Acad.  de  Sc.  Peris,  1881,  cv„  944-947. 

“7“'  (™ae  l°,"surlle'  Pori3- 

des  stances  de  l’Acad.  dea  Sci  Cerveau’  1888‘  ComPt-  rend, 

t Sir  le,  Trauma tismes  Cerdbreux,  and  Brain.  April,  1818.  § 0p.  ci,„  p.  4,0. 
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The  following  is  an  abstract  of  the  record  of  this  experiment  : 

“ Experiment  No.  45  (Jan.  7,  1879)  with  M.  Senna  of  Coimbae.  Reflex 
attack  of  epilepsy  (excitation  of  the  dura  mater)  commencing  on  the  side 

irritated. — State  of  disease. — Arrest  of  the  salivary  flow  in  the  attacks 

New  series  of  reflex  attacks  by  incision  in  the  skin.— Circulatory  modifica- 
tions in  this  form  of  epilepsy. 

“ A young  dog,  spaniel  of  large  size,  very  vigorous.  The  motor  zone  was 
exposed  at  the  right  side  while  under  the  influence  of  a slight  anesthetic  of 
chloroform  ; a large  opening  was  made  in  the  frontal  sinus  in  order  to  dis- 
cover the  excitable  region,  the  crucial  edge  forward. 

'•  It  was  pi'oposed  to  study  at  the  same  time  with  salivation,  the  mod- 
ifications of  the  heart  and  of  compression,  in  their  connection  with  the  cor- 
tical origin  of  convulsions  ; but  the  animal  was  taken  with  a reflex  attack 
of  epilepsy  under  the  following  conditions  : The  dura  mater  had  been  cut 
all  round  the  trephining  point  ; a fragment  remained  adherent  to  the  ante- 
rior inferior  angle  of  the  wound  and  caused  a slight  flow  of  blood  some- 
what interfering  with  the  experiments  at  excitation.  At  the  time  when  an 
attempt  was  made  to  stop  the  flow  of  blood  with  a piece  of  medicated  cot- 
ton, the  simple  friction  of  the  strip  of  dura  mater  provoked  a series  of  vio- 
lent convulsive  attacks,  having  their  point  of  commencement  in  the  mus- 
cles of  the  face  and  neck  on  the  same  side  (contrary  to  the  epileptic  attacks 
of  cortical  origin  which  aliuays  commence  in  the  opposite  side  of  the  body, 
and  severely  in  the  corresponding  muscles  to  the  cortical  centre  excited.) 

“ The  first  attack  was  exclusively  clonic,  very  violent  and  generalized. 

“ During  several  minutes  spontaneous  attacks  succeeded,  separated  from 
one  another  by  a few  seconds  only  ; at  the  fourth  attack  the  convulsive 
movements  and  the  salivary  escape  were  simultaneous.  It  was  remarked 
in  the  first  periods  of  the  attack  the  salivation  came  on  slowly  ; it  appeared 
in  this  fourth  attack  only  thirty-two  seconds  after  the  commencement  of 
the  clonic  movements. 

“ The  animal  had  nine  grand  attacks  in  succession  in  twenty-five  minutes. 
Then  exhaustion  came  on  and  it  was  quiet,  the  respiration  rapid,  the  heart 
beats  quick,  and  the  arterial  pressure  much  diminished. 

“ It  was  left  to  repose  for  half  an  hour,  then  wishing  to  apply  a manometer 
to  the  femoral  artery,  an  incision  was  made  in  the  skin  of  the  thigh.  At 
this  moment  a new  convulsive  explosion  came  on  and  without  pauses,  in  the 
same  register  as  had  been  made  in  the  former  attacks.”  ***** 

The  nerves  of  the  dura  mater  spring  from  the  fifth  pair,  and  are 
distributed  nearer  to  the  internal  than  to  the  external  surface  of  the 
membrane,  which  explains  why  some  lesions  of  the  dura  are  more 
likely  than  others  to  lead  to  spasm.  The  difference  depends,  in  part, 
at  least,  on  the  site  and  intensity  of  the  lesion  with  reference  to  the 
internal  and  external  aspects  of  the  membrane.  Sub-dural  hem- 
orrhage is  more  likely  to  give  rise  to  reflex  spasms  than  extravasa- 
tion between  the  membranes  and  the  skull,  unless  the  blood  tears 
through  the  membrane.  A spicule  of  bone,  in  like  manner,  driven 
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into  the  dura  is  more  likely  to  cause  reflex  dural  spasms  than  a 
depressed  fragment ; while  a tumor  arising  in  the  membrane  is  more 
likely  to  bring  about  the  same  result  than  an  exostosis,  or  a neoplasm 
growing  from  the  agglutinated  membranes  into  the  brain  substance, 
as  is  so  often  seen  in  intra-cranial  growths. 

I have  notes  of  five  cases  in  which  operations  have  been  performed 
for  epilepsies  apparently  reflex  in  character.  In  two  of  these  spicules 
of  bone  were  removed  from  the  dura  mater.  These  cases  bear  out  to 
some  extent  the  views  of  the  existence  of  distinctive  characteristics 
for  reflex  epilepsies,  but  also  point  to  certain  resemblances  to  cases  of 
cortical  epilepsy.  In  one  case  in  which  fracture  was  present  in  the 
left  frontal  region,  anterior  to  the  motor  area,  the  patient  had  convul- 
sions at  irregular  intervals  of  weeks  or  months  ; usually  having  sharp 
pain  at  the  seat  of  the  scar  before  the  seizure.  He  had  no  loss  of 
sensation  nor  paralysis.  His  convulsions  were  frequently  unilateral  ; 
I saw  him  in  one  which  was  confined  entirely  to  the  left  side, 
and  began  in  the  left  leg.  This  case  was  trephined  for  me  by  Dr.  W. 
J.  Hearn,  of  Philadelphia,  and  a spicule  of  bone  dissected  from  the 
dura  mater.  In  another  case  the  patient  was  trephined  by  Dr.  J.  W. 
White  at  my  request,  for  a fracture  from  a pistol-shot  wound  just 
above  the  right  temple.  Nearly  three  months  after  the  injury  he 
began  to  have  spasms  ; and  had  had  about  seven  seizures  in  all.  In 
a convulsion  which  I witnessed  he  was  completely  unconscious  ; his 
body  was  twisted  somewhat  to  the  right ; his  face  and  all  his  limbs 
as  well  as  his  head  and  trunk  taking  part  in  the  spasm  which  was 
tetanic  m character.  In  another  case  in  which  an  operation  was  per- 
formed for  me  by  Dr.  Hearn,  the  spasm  seemed  to  show  a somewhat 
confusing  admixture  of  what  might  be  termed  dural  and  cortical 
characteristics.  Notes  on  this  case  were  furnished  to  Dr.  J.  B.  Rob- 
erts, and  were  published  by  him  in  his  pamphlet  on  the  Operative 
burgery  of  the  Human  Brain.  In  a fourth  case  seen  with  Dr.  L.  W. 
Stembach,  the  patient  had  been  subject  to  convulsions  which  seemed 
to  date  back  to  an  injury  to  the  head  ; he  had  a scar  and  apparently 
a depression  of  the  skull  over  the  frontal  region.  Pressure  on  this  scar 
noug  t on  a unilateral,  largely  tetanic  convulsion  on  the  same  side  as 
tne  scar  A flap  including  the  scar  was  lifted,  and  trephining  was  per- 
orme  , ut  nothing  abnormal  was  found  in  the  inner  table  or  in  the 
dura.  I he  scar  was  excised.  In  a fifth  case,  the  patient  had  convul- 

rou^hf111"^68  °n  °De  Skle’  80metime8  on  botlb  and  these  could  be 
o on  y pressure  on  a scar  left  by  an  old  sabre  cut.  The  cica- 
nx  was  cut  out  and  the  patient  recovered,  at  least,  he  remained  for 

opem  oThe  j"  U theiH0Spital  With°ut  attacks’  altbouSh  before  the 
operation  he  had  been  having  them  at  frequent  intervals. 
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With  Franck  I fear  we  are  not  always  able  to  make  a trenchant 
separation  between  cortical  and  reflex  epilepsies  ; but  a few  points 
may  be  indicated.  In  reflex  epilepsy  the  attack  does  not  begin  with 
brusque  tetanization  as  in  the  case  of  cortical  disease.  If  the  reflex 
epilepsy  has  a tonic  period  it  rises  slowly  to  its  maximum.  In  cortical 
epilepsy  the  convulsion  begins  without  exception  on  the  side  of  the 
body  opposite  to  the  side  of  the  brain  excited  or  irritated  ; in  reflex 
epilepsy,  or  at  least  in  dural  and  perhaps  other  forms  of  trigeminal 
spasm,  it  frequently  begins  on  the  same  side  as  the  focus  of  irritation. 
Unfortunately  we  have  not  here  a radical  difference  as  it  may  begin 
on  either  side  in  reflex  cases.  In  the  reflex  cases  if  the  spasm  begins 
locally  or  unilaterally,  there  is  not  likely  to  be  a definite  initial  or 
signal  symptom  and  serial  order  of  movement ; one  half  of  the  body 
usually  plunges  immediately  into  spasm. 

True  Jacksonian  epilepsies  are,  I believe,  sometimes  reflex  in  origin; 
that  is,  they  become  established  as  the  result  of  intense  persistent 
peripheral  irritation,  dural,  dental,  palmar,  etc.;  and  even  after  the 
source  of  irritation  is  removed  the  cortical  discharges  continue. 
Herein  perhaps  lies  the  explanation  of  Jacksonian  spasm  in  which 
gross  lesion  is  not  discovered,  and  herein  also  sometimes  is  to  be 
found  justification  for  operation  for  the  removal  of  cortical  dis- 
charging areas,  even  when  such  lesion  is  not  present.  Such  a method 
of  origination  of  cortical  epilepsy  is  in  accordance  with  physio- 
logical principles.  Meynert,*  in  the  development  of  his  idea  of  a 
projection  system,  has  perhaps  more  clearly  than  anyone  else  made 
apparent  the  method  in  which  this  result  may  be  brought  about. 
Movements  which  were  originally  reflex  in  character  may  after  a time 
result  from  cortical  impulses.  In  the  normal  brain  no  reflex  actions 
can  be  performed  without  exciting  to  action  secondary  volitional 
movements  which  no  longer  requires  the  stimulating  influence  of  a 
reflex  action.  Some  of  the  observations  and  experiments  in  hypnotism, 
as  those  of  Heidenhainf  in  particular,  also  throw  some  light  upon  the 
manner  in  which  reflex  epilepsies  may  develop  into  true  organic  cor- 
tical disease.  The  phenomena  of  unilateral  hypnosis  are  particularly 
interesting  in  this  connection.  When  certain  definite  cutaneous  sur- 
faces are  irritated,  certain  muscles  and  groups  of  muscles  related  to 
these  areas  can  be  brought  into  isolated  or  successive  action  ; strok- 
ing the  ball  of  the  thumb,  for  example,  causes  adduction  of  the  thumb 
towards  the  palm  ; or  stimulating  the  skin  over  the  sterno-mastoid 
causes  the  head  to  assume  the  wry-neck  position. 

* Psychiatry,  a Clinical  Treatise  on  Diseases  of  the  Fore-Brain.  Translated  by  B. 
Sachs,  M.D. 

f Hypnotism  or  Animal  Magnetism.  Translated  by  L.  C.  Wooldridge,  M.D. 
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A case  reported  by  me  in  1880,*  is  interesting  in  connection  with 
this  question.  It  was  one  of  epilepsy  clearly  Jacksonian  in  type, 
and  as  clearly  due  to  a fibroma  involving  a nerve  trunk  on  the  palmar 
surface  of  the  hand.  The  patient,  15  years  old,  had  had  the  seizures 
since  the  age  of  4 years,  they  coming  on  after  an  injury  to  the  hand 
at  the  situation  of  the  fibroma.  After  removal  of  the  growth,  she 
had  spasmodic  attacks  of  the  same  type  as  before  the  operation,  but 
less  in  frequency  for  a year,  after  which  she  rapidly  improved,  and  I 
have  been  recently  informed  has  had  no  spasms  for  nearly  two  years. 

A description  of  the  usual  character  of  the  attacks  shows  that  they 
were  distinctly  Jacksonian.  The  description  will  be  quoted  at  length 
because  of  the  importance  of  the  matter  under  discussion. 

The  distal  phalanx  of  the  ring  finger  of  the  right  hand  was  first  flexed  ; 
secondly,  a few  spasmodic  movements  of  flexion  would  occur  in  this  finger  ; 
thirdly,  the  other  fingers  and  thumb  of  this  hand  would  begin  to  twitch  con- 
vulsively— the  second  phalanges  would  be  flexed,  the  last  extended  ; fourthly, 
the  clonic  convulsive  movement  would  extend  to  the  right  hand,  forearm 
and  arm,  and  simultaneously  the  muscles  of  the  lower  part  of  the  right  side 
of  the  face  would  become  affected  with  spasm,  a tremor  also  appearing  in 
the  tongue  during  this  period  ; fifthly,  the  right  arm  and  leg  would  now  be- 
come affected  with  a clonic  spasm,  causing  them  to  assume  positions  of 
flexion,  the  head,  neck  and  body  being  drawn  by  the  spasm  at  the  same  time 
to  the  right,  a condition  of  pleurosthotonus  being,  in  fact,  produced.  The 
seizures  would  pass  off  with  a very  severe  jerking  movement  of  the  right 
shoulder,  and  a renewal  of  the  twitchings  of  the  muscles  of  the  right  angle 
of  the  mouth.  These  movements  of  the  shoulder  and  mouth  would  some- 
times occur  only  once,  just  before  the  close  of  the  attack  ; more  frequently, 
however,  they  would  take  place  two  or  three  times  in  succession.  Occasion- 
ally the  patient  would  bite  her  tongue  during  the  paroxysms.  She  apparently 
was  never  entirely  unconscious  during  the  attack,  no  matter  how  severe  it 
might  be.  During  the  height  of  the  convulsion,  if  her  hand  was  pressed  too 
hard  she  would  manage  to  gasp  out,  “ Don’t,”  or  to  make  some  other  excla- 
mation. 


Unilateral  Nervous  Affections  in  Bright’s  Disease. 

Considerable  evidence  has  accumulated  to  show  that  affections  of 
the  nervous  system,  strictly  limited  to  one-half  of  the  body,  occur  dur- 
ing the  course  of  some  forms  of  Bright’s  disease.  In  this  country  Der- 
cumf  has  reported  cases  of  hemichorea,  hemiplegia  and  unilateral  con- 
vulsions. Raymond, \ Chantmesse  and  Tenneson§  reported  series 

* Phila.  Med.  Times,  December  18,  1880. 

f .Tour.  Nervous  and  M.  D.,  vol.  xiv.,  No.  8,  August,  1887,  p.  478. 

X Th£se  pour  le  Doctoral  en  Medecine,  1878,  Versailles,  and  Rev.  de  Med.,  Sept  1885 

§ Rev.  de  M<3d.,  Nov.  1885.  . 
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of  cases  of  unilateral  affections,  chiefly  hemiplegia  and  epilepsy 
apparently  of  uraemic,  or  at  least  renal  origin.  In  not  one,  according 
to  the  reporters,  could  the  trace  of  a strictly  focal  lesion  be  discovered 
Chaufford  * reports  a highly  interesting  case  under  the  title  of  uraemic 
convulsions  of  the  Jacksonian  form. 

Hystero- Epilepsy  and  Jacksonian  Epilepsy. 

Some  cases  which  seem  to  be  clearly  forms  of  hystero-epilepsy 
closely  resemble  organic  epilepsy  of  the  Jacksonian  type.  Idystero- 
epileptic  attacks,  it  is  well  known,  can  be  produced  by  irritation  of 
the  hystero-epileptogenic  zones,  described  by  Charcot,  Richer,  and 
others,  which  are  evidently  analogous  to  the  epileptogenic  zones  of 
Brown-Sequard.f  Almost  every  form  of  spasm  in  localization  and  ex- 
tent can  be  found  in  the  descriptions  of  hystero-epilepsy.  Features  of 
distinction  are,  however,  present.  Undoubtedly  one  reason  for  the 
similarity  between  spasmodic  affections  reflex,  hysterical,  toxic  and 
cerebral,  lies  in  the  fact  that  in  these  cases,  whatever  may  be  the  start- 
ing point,  central  areas  are  discharged  and  give  definite  character  to 
the  convulsions.  Horsley  speaks  of  hystero-epilepsy  as  a cortical  dis- 
ease, but  this  view  cannot  be  upheld  for  all  cases,  if  he  means  by  this 
that  the  spasms  are  usually  the  result  of  cortical  discharge.  They  are 
rather  sometimes  bulbar  or  spinal,  cortical  inhibition  being  removed. 

The  difficulties  of  making  a diagnosis  between  grave  hysteria  or 
hystero-epilepsy,  and  cerebral  tumor  or  other  organic  lesion  with 
apparent  or  real  Jacksonian  symptoms,  is  sometimes  great,  and  was 
strikingly  shown  in  a case  seen  by  me  in  consultation  with  Dr.  J.  M. 
Barton,  of  Philadelphia.  This  patient,  a married  woman,  35  years 
old,  came  under  observation  in  the  spring  of  1886.  She  had  been  in 
bed  eight  weeks,  and  had  taken  no  part  in  her  household  affairs  for 
several  months.  Her  sickness  began  with  complaints  of  headaches 
and  feelings  of  slight  numbness  in  the  left  hand  and  arm  ; she  would 
occasionally  drop  things  from  this  hand.  She  soon  developed  analge- 
sia and  anaesthesia  in  the  left  arm  and  leg,  and  sometimes  in  the  face  ; 
this  varied  in  severity.  Her  mental  condition  gradually  changed,  she 
became  irritable,  absent  minded,  and  lacking  in  attention  and  judg- 
ment. She  had  at  times  hallucinations  of  sight,  which  usually 
occurred  after  lying  down,  these  often  taking  the  form  of  animals,  as 
cats,  mice,  etc.,  disappearing  around  corners.  Hearing  was  good  in 
the  left  ear,  but  in  the  right  was  diminished  ; careful  examination 
showed  no  external  or  middle  ear  disease. 

* Arch.  Gen.de  M6d.,  Paris,  1887,  ii.,  5-19. 

f Lancet,  Lond.,  1886,  ii.,  1211-1213,  Abstract  of  Brown  Lectures. 
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She  suffered  almost  continuously  from  headache,  which  she  described 
as  violent  and  agonizing,  and  which  she  localized  mostly  in  the  fronto- 
parietal region  ; and  a cranial  area  over  the  right  motor  zone  was  very 
tender  to  pressure  and  percussion.  Nausea  and  severe  vomiting  came 
on  late,  and  both  headache  and  vomiting  were  accompanied  by  verti- 
ginous sensations.  A curious  symptom  was  a constant  diarrhoea,  the 
patient  having  six  to  fifteen  passages  a day,  and  sometimes  as  many 
as  twenty-four.  She  also  often  spat  a bloody  fluid  from  the  mouth. 
Her  appetite  and  sleep  were  much  impaired,  and  she  lost  considerably 
in  weight. 

Ophthalmoscopic  examinations  made  in  March,  1886,  by  Dr.  W.  W. 
McClure,  gave  the  following  results  : Right  eye : — The  pupil  more 

active  than  the  left ; media  clear  ; slight  physiological  cupping  and 
venous  pulsation  ; no  arterial  movement  observable.  Slight  choroidal 
change  in  pigmentation  to  the  temporal  side  of  the  nerve  ; outline  of 
nerve  above  not  defined,  but  merged  with  the  retina.  Macula  good. 
Hypermetropia.  Left  eye  : — Pupil  more  dilated  and  less  active  than  in 
the  right  eye.  Appearances  much  like  those  seen  in  the  other  eye,  but 
worse.  Evidences  in  color  and  margin  of  slow  chronic  inflammation. 
Macula  good.  Right  eye,  vision,  ; left  eye,  vision,  -f  o. 

After  her  illness  had  continued  several  months,  the  patient  began  to 
experience  at  times  attacks  of  flexure  of  the  fingers  and  thumb  of  the 
left  hand,  and  cramp-like  feelings  in  the  forearm  and  arm.  Later 
these  spastic  attacks  began  in  the  left  foot,  causing  the  great  toe  to 
be  flexed  upward  and  the  other  toes  downward,  with  also  some  cramp 
feelings  in  the  left  leg. 

A number  of  consultations  were  held  with  reference  to  this  patient 
with  Drs.  J.  B.  Roberts  and  C.  B.  Nancrede,  who  took  the  view  that 

the  case  was  probably  hysterical,  and  treatment  was  eventually  sus- 
pended. 


The  patient’s  general  health  improved  ; she  gained  in  weight  and 
attended  to  household  and  business  affairs,  never,  however,  getting 
entirely  rid  of  her  main  symptoms,  and  recently  some  of  these  have 
returned  with  renewed  vigor.  She  has  fallen  several  times  in  public 
places  and  at  her  own  home,  appearing  to  become  entirely  uncon- 
scious. The  attacks  are  preceded  by  a thrill  passing  up  the  left  leg, 

30  twi^c  ln£  °f  the  left  arm  ; the  latter  continuing  through  the 
en  lie  seizin e and  being  the  only  muscular  movement  noticed. 


Visual  Localization. 

Next  to  determinations  of  the  motor  zone  visual  localizations  are 
most  conclusive,  and  this  in  spite  of  the  hard-fought  battles  of  the 
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physiologists  over  the  cortical  sight  areas.  Clinical  medicine  and 
pathology  have  here  come  bravely  forward  to  clear  away  the  storm. 
A few  well  reported  cases  of  hemianopsia  with  autopsies,  as  those  by 
Jastrowitz,*  Haab,f  Huguenin,  J Monakow,§  Seguin,||  Hun,«[  Fere, 
Keen  and  Thomson,  seem  to  settle  beyond  doubt  the  connection  of 
the  cuneus  and  adjacent  region  with  the  retina  and  simple  visual 
sensation. 

J astrowitz  has  recorded  a case  of  paresis  of  the  right  leg,  arm,  and 
face,  with  a peculiar  form  of  aphasia.  The  patient  was  unable  to  read 
and  write  connectedly  ; he  could  not  understand  written  words.  The 
history  does  not  relate  definitely  whether  or  not  he  understood  spoken 
words.  Right  hemianopsia  was  also  present.  The  autopsy  showed 
tumor  of  the  left  occipital  lobe  and  precuneus. 

Seguin,  in  a contribution  to  the  pathology  of  hemianopsia  of  central 
origin,  in  many  respects  the  most  valuable  publication  on  the  subject 
which  has  yet  appeared,  collected  forty  cases  with  autopsies,  and  five 
traumatic  cases  without  autopsies.  Eleven  of  these  were  cases  of 
hemianopsia  due  to  lesions  of  the  white  substance  of  the  occipital  lobe. 
Sixteen  were  cases  of  cortical  lesion,  or  of  lesion  limited  to  the  cortex 
and  the  white  substance  immediately  subjacent ; and  four  of  the  six- 
teen (those  of  Haab,  Huguenin,  Fere,  and  Seguin  referred  to  above) 
are  what  might  be  termed  conclusive  cases  as  to  the  question  of  the 
location  of  at  least  a portion  of  the  cortical  visual  centre  in  man  ; as 
in  them  the  lesion  was  circumscribed  and  occupied  nearly  the  same 
place  in  the  occipital  lobe.  They  would,  at  least,  seem  to  settle  defi- 
nitely that  in  the  cuneus  and  its  immediate  neighborhood  the  visual 
half  centre  for  retinal  sensations  is  located.  Owing  to  their  import- 
ance I will  give  briefly  from  Seguin  a condensed  abstract  of  these 
cases. 

Haab’s  case  was  a man,  68  years  old  who  had  an  attack  of  tem- 
porary paresis  of  the  left  extremities.  The  patient  complained  that 
he  could  not  see  to  his  left  with  his  left  eye — though  his  right  eye 
was  normal.  No  anaesthesia  ; intelligence  was  normal,  hearing  good. 
Central  vision — 1 (H.2).  There  was  left  homonymous  hemianopsia, 
the  limit  reaching  quite  (?)  up  to  fixation  point.  In  the  right  fields 
color  perception  was  good.  Optic  nerves  presented  a “ senile  grayish 
color.”  The  autopsy  showed  the  extremity  of  the  right  hemisphere 

♦Centralb.  fur  prakt.  Augenheilk,  vol.  i.,  December,  1879,  p.  254. 

fKlinische  Monatsblatter  f.  Augenheilk,  xx..  141,  1882.  f Ibid. 

§ Arehiv  f.  Psychiat,  u.  Nervenkrankeiten,  Bd.  16,  S.  166. 

||  Jour,  of  Nerv.  & Men.  Dis.,  vol.  xiii.,  No.  1,  January,  1886,  1-38. 

Am.  Jour.  Med.  Sci.,  vol.  xciii.,  January,  1887,  140-168. 
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5 mm.  shorter  than  its  fellow  and  a depression  in  the  right  occipital 
lobe,  the  pia  hanging  loosely  over  a cavity  containing  clear  fluid. 
The  patch  was  mostly  upon  the  mesial  aspect  of  the  hemisphere 
(including  apex).  It  occupied  the  site  of  the  fissure  hippocampi,  and 
extended  beyond  it  above  and  below.  The  white  substance  was  but 
slightly  injured. 

Huguenin  recorded  the  case  of  a girl,  aged  8 years,  whose  chief 
symptoms  were  headache  in  paroxysms ; later,  frequent  vomiting, 
sleep  broken  ; severe  convulsions  which  frequently  recurred  ; increas- 
ing dementia  ; slight  neuritis  with  some  swelling.  It  -was  noticed 
after  some  months  that  the  patient  held  her  head  obliquely  to  the  left. 
Examination  revealed  left  homonymous  hemianopsia,  the  only  symp- 
tom indicating  a focal  lesion  of  the  brain.  The  patient  died  of 
broncho-pneumonia.  At  the  autopsy  two  tumors  were  found  in  the 
brain ; one  at  the  apex  of  the  left  frontal  lobe.  The  second  tumor 
lay  in  the  mesial  aspect  of  the  right  occipital  lobe,  projecting  a few 
mm.  above  the  level  of  the  brain,  firmly  adherent  to  the  pia  and  only 
slightly  to  the  dura.  Its  length  was  3 cent.,  height  3 cent.,  thickness 
2.5  cent. — mostly  buried  in  brain  substance.  It  lay  directly  over  the 
sulcus  hippocampi,  extending  to  either  side  of  it.  The  base  of  the 
occipital  lobe  was  not  involved. 


Fere  reported  the  case  of  a female,  aged  52  years,  who  in  hTovem- 
bei,  1883,  had  a sudden  apojdectic  attack  followed  by  right  hemi- 
plegia. She  had  partial  and  slight  right  hemianaesthesia  to  cold  and 
pain.  Hearing,  taste  and  smell  were  normal ; and  typical  right 
lateral  hemianopsia,  the  vertical  line  passing  through  the  point  of 
fixation,  was  present.  Autopsy  showed  a yellow  patch  destroying 
the  greater  part  of  the  left  cuneus  and  encroaching  somewhat  on  the 
adjacent  occipito-temporal  convolution,  the  fifth  temporal  convolu- 
tion of  Ecker.  No  other  lesions  were  present. 

Seguin  reports  one  personal  case.  The  patient,  a man  46  years  old, 
consulted  him  first  in  January,  1884,  for  insomnia  and  dyspepsia.  He 
was  treated  for  various  symptoms  with  varying  success.  December 
5,  1884,  he  had  an  attack  in  which  he  complained  of  numbness  in  the 
lelt  cheek,  arm  and  face,  and  most  marked  in  the  hand  and  foot.  He 
had  no  distinct  hemiplegia,  and  no  hemianaesthesia,  but  thought  that 
tactile  sensibility  as  in  passing  his  fingers  over  objects,  was  somewhat 
duller.  He  could  not  see  objects  on  his  turning  his  head  and  eyes 
anc  testing  revealed  left  lateral  hemianopsia,  with  a vertical  division 
line  not  including  the  point  of  fixation.  Central  vision  was  good 
He  continued  with  varying  symptoms  until  May  17,  1885,  when  he 
ed.  During  his  long  illness  he  had  attacks  of  acute  hallucinatory 
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mania,  both  aural  and  hallucinatory  illusions  being  present.  He  had 
chills,  high  fever,  and  sweats  which  followed  no  distinct  periodicity. 
Previous  to  his  death  his  speech  was  sometimes  somewhat  difficult 
to  understand.  The  hands  both  showed  disorders  of  movement, 
choreiform  tremors,  and  in  the  left  hand  slight  ataxia  and  larger 
motion.  The  hemianopsia  persisted  to  the  last  unchanged.  The  cen- 
tral vision  remained  good.  The  brain  lesion  which  doubtless  caused 
the  hemianopsia  was  found  on  autopsy  to  be  a large  focus  of  yellow 
of  softening,  evidently  an  old  patch,  involving  the  basal  part  of  the 
cuneus,  the  fourth  and  fifth  temporal  convolutions  of  Ecker,  and  a 
part  of  the  hippocampal  gyre.  Other  lesions  were  present  in  the 
brain,  but  as  this  case  was  in  harmony  with  others  Seguin  regards  it 
very  properly  as  of  great  value. 

In  his  table  in  the  paper  referred  to  on  cortex  hemianopsia,  Seguin 
has  included  five  cases  of  traumatic  hemianopsia  due  to  injuries  of  the 
occipital  region  of  the  skull,  and  lesion  of  the  subjacent  brain.  I will 
refer  to  only  one  of  these  cases,  that  of  Keen  and  Thomson,  which  is 
of  historical  as  well  as  of  scientific  interest.  Through  the  courtesy 
of  Dr.  Keen,  I have  examined  a cast  of  the  head  of  this  patient. 
1 he  case  was  reported  in  the  photographic  Review  of  Medicine  and 
Surgery,  February,  1871  ; also  in  the  Medical  and  Surgical  History  of 
the  War  of  the  Rebellion,  Part  1,  p.  206-207.  It  is  also  referred  to 
in  Flint’s  Physiology  of  Man,  vol.  v.,  p.  41-42,  1874,  as  one  of  the 
first  cases  to  show  that  the  filaments  from  the  optic  tracts  on  the 
two  sides  are  connected  with  distinct  portions  of  the  retina.  The 
patient  was  kept  under  observation  off  and  on  for  a number  of  years, 
and  was  examined  and  exhibited  by  Dr.  Seguin  at  the  time  of  the 
reading  of  his  paper.  His  hemianopsia  was  found  unchanged  twenty- 
three  years  after  the  reception  of  his  injury.  The  patient  died  within 
a year  or  two,  but  unfortunately  no  autopsy  was  secured.  He  was 
hit  on  the  head  by  a minie  ball  at  the  battle  of  Antietam,  Septem- 
ber 17,  1862.  The  wound  of  entrance  was  in  the  middle  line  lj  inch 
above  the  external  occipital  protuberance  ; it  made  its  exit  about  two 
inches  to  the  left  of  the  middle  line,  and  three  above  the  wound  of  en- 
trance. He  noticed  impairment  of  vision  two  days  after  the  injury. 
About  ten  days  afterwards  he  had  an  attack  of  loss  of  consciousness 
with  some  paralysis  of  the  right  arm  and  right  leg,  which  lasted  some 
two  or  three  months.  His  memory  was  imperfect  for  some  months, 
but  he  had  no  aphasia.  In  walking  he  was  very  giddy,  and  noise  and 
laughter  would  hurt  him.  His  mental  and  physical  powers  gradually 
grew  better.  He  was  seen  and  examined  by  Drs.  Keen  and  Thomson, 
in  December,  1870.  Among  other  conditions  he  was  found  to  have  a 


CEREBRAL  LOCALIZATION. 


253 


complete  lateral  hemianopsia.  Upon  testing  the  field  of  vision  it  was 
found  to  be  divided  in  each  eye  by  a line  passing  through  its  centre 
in  a vertical  direction — total  blindness  existing  to  the  right,  and  per- 
fect vision  to  the  left  of  this  line.  Ophthalmoscopic  examination 
showed  no  pathological  appearances.  When  Dr.  Seguin  examined  this 
man  in  1885,  he  presented  no  distinct  paralysis,  no  anaesthesia,  no 
aphasic  symptoms.  His  tongue  deviated  a little  to  the  right,  and  the 
grasp  of  the  right  hand  was  a little  lighter  than  that  of  the  left.  A 
rough  test  with  a small  white  object  at  18  inches  showed  right  lateral 
hemianopsia,  with  line  passing  outside  of  point  of  fixation,  and  a 
darkened  area  in  the  left  upper  temporal  quadrant.  Pupillary  reac- 
tion was  normal.  Examination  of  the  fundus  showed  blood  vessels 
of  normal  size  ; outer  temporal  quadrant  of  each  disc  whiter  than 
normal  ; left  a little  whiter  than  the  right.  An  experiment  on  the 
cadaver  showed  that  the  track  of  the  ball  was  such  that  it  must  have 
injured  the  optic  fasciculus  on  its  way  to  the  cuneus. 

The  most  important  case  which  has  been  recorded  since  the  paper 
of  Seguin  is  that  of  Hun,  in  which  a defect  in  the  fields  of  vision 
involving  the  lower  left  quadrant  of  each  eye  occurred  with  atrophy 
of  the  lower  half  of  the  right  cuneus. 

The  patient,  a man  aged  57,  in  1869,  had  a severe  attack  of  double 
pneumonia,  and  during  the  year  following  slight  attacks  of  vertigo 
while  walking,  which  were  attributed  to  weakness.  From  1877  until 
his  death,  he  was  troubled  by  slight  deafness  and  by  more  or  less 
roaring  in  his  ears.  In  1882  he  had  a large  carbuncle  on  his  neck, 
and  after  that  time  he  seemed  less  vigorous  than  before.  Early  in 
December,  1884,  he  was  examined  by  Dr.  Merrill,  who  found  normal 
reaction  of  the  pupils,  normal  appearance  of  the  fundus,  vision  and 
color  perception  perfect,  but  a defect  in  the  fields  of  vision  involving 
almost  the  whole  of  the  left  lower  and  the  peripheral  portion  of  the 
left  upper  quadrants  in  each  field.  The  defect  was  somewhat  more 
extensive,  especially  as  regards  the  upper  quadrant,  in  the  left  field  of 
vision  than  in  the  right. 

From  this  time  the  condition  of  the  patient  did  not  change  materi- 
ally. He  continued  to  be  very  nervous,  and  at  times  irritable  and  suspi- 
cious. He  exhibited  no  paralysis  of  motion  or  sensation.  His  memory 
was  weak  in  regard  to  names;  he  often  called  the  same  person  by  several 
names  in  the  course  of  conversation ; while  in  other  respects,  as  in  recog- 
nizing faces,  his  memory  was  excellent.  He  slept  but  little,  and  in 
his  sleep  there  was  much  twitching  of  the  limbs.  In  1885  he  had  a 
severe  attack  of  angina  pectoris,  and  for  two  weeks  he  could  walk 
only  a short  distance  without  bringing  on  an  attack  of  the  pain  In 
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February,  1886,  be  bad  bis  most  severe  attack  of  angina,  lasting  sev- 
eral hours,  and  from  this  attack  until  bis  death,  he  was  scarcely  a day 
without  pain  in  the  precordia  or  in  the  arm.  During  the  last  month 
of  his  life  he  vomited  often.  He  complained  of  increasing  dullness  of 
vision  and  of  greater  angle  of  obliteration,  and  was  much  troubled 
by  a new  building  near  by  appearing  to  be  out  of  line.  On  May  1, 
1886,  while  quietly  walking  in  the  street  he  sank  gently  to  the  ground 
and  died. 

At  a point  on  the  median  surface  of  the  right  occipital  lobe 
was  complete  atrophy  of  the  cerebral  convolutions,  only  a trace  of 
them  remaining  as  a delicate  gray  gelatinous  fringe.  This  atrophy 
was  strictly  limited  to  the  lower  half  of  the  cuneus  ; being  bounded 
below  by  the  calcarine  fissure,  in  front  by  the  parieto-occipital  fissure, 
and  above  by  a curved  line  which  started  from  the  parieto-occipital 
fissure  and  arching  backwards  across  the  middle  of  the  cuneus  termi- 
nated at  the  posterior  border  of  the  median  surface  close  to  the  calca- 
rine fissure.  The  white  matter  underneath  the  point  of  atrophy  was 
softened  to  a depth  of  about  one-third  of  an  inch.  There  was  no  de- 
posit of  pigment  in  the  neighborhood.  The  corresponding  point  on 
the  left  occipital  lobe  showed  no  atrophy,  nor  did  any  of  the  other 
cerebral  convolutions.  Sections  through  the  brain  substance,  the  optic 
thalami,  and  the  other  ganglia  at  the  base  revealed  nothing  abnormal. 
The  optic  nerves  and  tracts  showed  no  microscopic  atrophy  or  degen- 
eration. No  microscopical  examination  was  made.* 

Views  of  Physiologists  as  to  Visual  Localization. 

The  view  of  Ferrier  as  expressed  in  the  latest  edition  of  his  Func- 
tions of  the  Brain , is  that  the  angular  gyres  maintain  relations  with 
the  areas  of  clear  vision,  and  as  a matter  of  course  especially  with  the 
macula  lutese. 

This  physiologist  has  modified  his  earlier  views  in  so  far  that  he  no 
longer  localizes  the  visual  centres  in  the  angular  gyres  to  the  exclu- 
sion of  the  occipital  lobe  ; but  believes  now  that  the  visual  centres 

* At  a recent  meeting  of  the  Philadelphia  Pathological  Society,  I presented  the  brain 
of  a man  who  had  been  blind  more  than  twenty-five  years — how  much  more  could  not 
be  positively  ascertained.  Both  occipital  lobes  were  unquestionably  small.  The  cuneus 
on  each  side  was  small,  the  first  occipital  convolution  of  Ecker  (superior  external  pH  de 
passage  of  Gratiolet,  and  par-occipital  of  Wilder)  showing  lack  or  arrest  of  develop- 
ment. The  second  and  third  occipital  convolutions  of  Ecker,  especially  on  the  left, 
presented  a narrow,  dwindled  appearance.  In  another  brain  of  an  old  woman,  blind 
for  at  least  thirty  years,  similar  gross  appearances  of  arrested  development  in  the 
occipital  region  were  present. 
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embrace  not  only  the  angular  gyres,  but  also  the  occipital  lobes  which 
together  he  terms  the  occipito-angular  regions. 

Recently  considerable  activity  has  been  exhibited  in  the  investiga- 
tion of  visual  centres. 

From  a long  series  of  experiments  upon  the  monkey’s  brain,  on 
which  he  was  engaged  with  Mi*.  Victor  Horsley  during  more  than  two 
years,  Schafer*  writes  as  follows  : 

“With  regard  to  vision  our  experiments  were  not  conclusive.  We  found 
that  extensive  lesions,  both  of  the  occipital  lobe  and  of  the  temporal  lobe, 
were  invariably  followed  by  visual  disturbances,  taking  the  form,  when  the 
operation  was  confined  to  one  side  of  the  brain,  of  bilateral  homonymous 
hemianopsia ; but  in  nearly  every  case  the  hemianopsia  was  merely  tem- 
porary, and  after  a certain  time  we  could  not  in  our  monkeys  obtain  any  dis- 
tinct evidence  of  the  persistence  of  the  visual  defect.  The  most  marked 
results  of  this  kind  were  obtained  when  the  occipital  lobes  were  the  seat  of 
the  operation,  extensive  unilateral  lesions  in  this  region  producing  hemiopia, 
and  bilateral  lesions  producing  amblyopia ; but  in  neither  case  were  the 
symptoms  permanent,  and  after  a time  the  animals,  so  far  as  we  were  able 
to  determine,  could  see  as  well  as  their  intact  fellows.  In  one  case  only  did 
the  hemiopia  persist,  and  this  was  one  in  which,  after  a bilateral  lesion  of 
both  occipital  lobes  had  been  carried  out  and  the  temporary  blindness  there- 
by produced  had  been  recovered  from,  the  angular  gyrus  of  one  side  was 
destroyed.  This  second  operation,  made  upon  the  animal  in  which  the  occi- 
pitals  had  already  been  extensively  destroyed  ivithout  permanent  blindness, 
did  produce  a condition  of  hemianopsia  which  lasted  until  the  animal’s  death 
some  three  months  later.  We  were  of  opinion  at  the  time  that  this  instance 
might  warrant  us  in  taking  up  a position  similar  to  that  of  Luciani  and  Tam- 
burini,  and  intermediate  between  those  of  Ferrier  and  Munk-— the  former  of 
whom  originally  denied  the  participation  of  the  occipital  lobe  in  the  visual 
perceptive  function,  and  still  appears  to  regard  it  as  subordinate  to  the 
angular  gyrus  ; whereas  the  latter  would  localize  those  perceptions  entirely 
in  the  occipital  lobe,  and  deny  all  participation  of  the  anerular  e-vrns 


In  conjunction  with  Dr.  Sanger-Brown,  Schafer  also  experimented 
upon  the  angular  gyre  and  upon  the  occipital  lobes.  Destrn™„ 


',“CI  Xli4 iu  oruer  to  test  its  accuracy.” 


le  opposite  was  destroyed,  also  with  negative 

* Brain,  London,  January,  1888. 
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In  illustration  of  the  effects  produced  by  complete  removal  of  the 
occipital  lobe,  and  that  alone  Schafer  gives  two  instances,  in  one  of 
which  the  operation  Avas  unilateral,  in  the  other  bilateral. 

“ In  the  monkey  upon  which  the  unilateral  operation  was  performed,  the 
left  occipital  lobe  was  removed  by  a vertical  incision  carried  along  the  line 
of  the  parieto-occipital  fissure.  That  the  removal  was  exact  and  complete 
was  confirmed  on  post-mortem  examination,  some  eight  months  after  the 
establishment  of  the  lesion,  when  it  was  seen  that  the  whole  of  the  occipital 
lobe,  and  only  this  lobe  was  involved,  the  angular  gyrus  being  quite  intact 
and  normal,  and  the  surface  of  the  section  looking  as  fresh,  and  showing  as 
clearly  the  distinction  of  grey  and  white  matter,  as  if  the  operation  had 
just  been  performed.  The  result  was  the  immediate  establishment  of  bilat- 
eral homonymous  hemianopsia,  which  persisted  the  whole  time  the  monkey 
was  kept  alive.  Objects  so  placed  that  their  images  fell  upon  the  left  half 
of  the  retinae  were  taken  no  notice  of  : a threatened  blow  coming  from  the 
right-hand  side  of  the  mesial  visual  plane  was  winced  at  or  avoided ; cur- 
rants strewn  upon  the  floor  were  only  picked  up  towards  the  left  side,  the 
animal  working  in  that  direction.  In  the  case  of  the  monkey  with  bilateral 
operation  the  result  was  total  and  persistent  blindness.” 

The  views  of  Hun*  are  that  the  convex  surface  of  the  occipital 
lobe,  particularly  of  the  left  side,  is  associated  Avith  complete  Ansual 
perception  and  recognition ; and  also  that  the  so-called  left  angular 
gyre  is  essential  for  the  memory  of  the  appearance  of  words,  lesions 
of  it  causing  alexia  and  agraphia. 

I shall  not  attempt  to  analyze,  criticise  or  reconcile  these  various 
and  varying  views.  They  agree,  at  least,  in  showing  the  production 
of  hemianopsia  from  lesions  of  the  cuneus  and  adjacent  occipital  lobe. 

The  general  visual  zone,  which  has  been  determined  can  probably 
be  compared  as  to  subdivision  Avith  the  general  motor  zone.  As  the 
motor  zone  has  been  subdivided  into  areas  of  representation,  not  only 
for  the  leg,  trunk,  arm,  face  and  speech,  etc.,  but  also  into  areas  or 
centres  for  parts  of  the  leg,  arm,  face  and  speech,  so  efforts,  partly 
successful  are  now  being  made  to  subdivide  the  visual  zone.  The  retina 
so  far  as  its  connection  Avith  the  central  cortex  is  concerned,  can  be 
subdivided  into  segments  probably  of  a someAvhat  regular  shape.  At 
first  studies  in  hemiopia  and  hemianopsia  seemed  to  show  that  the 
only  definite  connection  was  betAveen  the  halves  of  the  retinae  and  cor- 
tical centres,  but  the  latest  observations  indicate  that  quadrants,  and 
probably  even  smaller  portions  of  the  retinal  expansion  are  related  to 
separate  areas  in  the  brain.  The  macular  region  almost  certainly 
has  its  special  cortical  centre.  The  tendency  of  investigation,  both 
experimental  and  pathological,  is  to  show  that  the  Avhole  of  the  occip- 
ital lobe,  and  adjoining  portions  of  the  parietal  and  temporal  lobes, 

* Op.  cit. 
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are  in  some  way  concerned  with  vision,  as  I have  tried  to  indicate  in 
the  diagram  (Fig.  6). 

With  reference  to  visual  localization,  the  importance  of  confirming 
physiological  experimentation  by  careful  clinico-pathological  observa- 
tions cannot  be  overestimated  ; these  observations  are  here  even  of 
more  importanoe  than  in  motor  localization.  The  movements  of  a 
limb  or  a portion  of  a limb,  can  be  studied  with  considerable  accu- 
racy in  the  lower  animals  as  well  as  in  man  ; but  in  investigating 
sight,  the  other  special  senses,  or  general  sensibility,  in  the  lower  ani- 
mals, we  are  confronted  with  special  difficulties  and  sources  of  error. 
This  is  perhaps  more  strikingly  true  of  hearing,  taste  and  smell,  than 
of  the  other  senses  but  it  is  true  for  all.  Schafer  referring  to  a 
monkey  from  which  he  believed  he  had  eradicated  both  angular  gyres, 
states  that  for  three  or  four  weeks  the  animal  failed  to  see  objects 
which  were  just  below  or  to  one  side  of  its  eyes,  and  even  at  the 
time  of  writing  there  appeared  to  be  complete  absence  of  vision  in  the 
antero-superior  and  lateral  portions  of  the  retin®  ; but  it  was  difficult 
to  prove  this  because  the  monkey  had  acquired  the  habit  of  rapidly 
directing  his  head  and  eyes  so  as  to  use  the  central  parts  of  the  retin®. 


Operations  guided  by  Visual  Localization. 

. Pn  spife  the  conflict  of  views  with  reference  to  visual  localiza- 
tion, sufficient  has  been  determined  to  indicate  several  positions  for 
operation  guided  chiefly  by  visual  symptoms. 

If  a patient  has  lateral  homonymous  hemianopsia  as  the  special 
localizing  symptom,  operation  should  be  performed  with  the  view  of 
reaching  the  cuneus  behind  the  position  of  the  parieto-ocoipital  fls- 
sure.  If,  without  hemianopsia,  the  patient  fails  in  intelligent  recogni- 
tion of  things  and  words,  the  aim  should  be  the  lateral  occipital  con- 
volutions and  the  angular  gyre,  which  is  adjacent,  or  indeed  may  be 

hemtu  “ .I'  °CC-Pital  l0bG-  Whe"’  With  lateral  homonymous 
emianopsia,  the  patient  also  has  hemianesthesia,  the  lesion  is  prob- 
ably in  the  tracts  between  the  cuneus  and  the  primary  optic  centres 
large  enough  also  to  involve  the  sensory  tracts  Such  a lesion  would 

aspect  of  th?  h 6 reafed  bpneath  the  position  where>  on  the  lateral 
come  together  G^pW’  ^ parieta1’  occipital  and  temporal  lobes 
f ■ 7 ’ Ieimanopsia  is  sometimes  a late  symptom,  the  result 

of  invasion  of  the  visual  rpn-inn  i t ’ iesult 

be  referred  to  lntp,  l & °m  °tber  localities  ; such  a case  will 

lobe.  8peakmg  of  lai'8e  lesions  of  tie  temporal 
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I have  made  various  examinations  of  the  human  brain  on  recent  as 
well  as  older  specimens  in  order  to  determine,  if  possible,  where  the 
optic  radiation  proceeding  from  the  corpora  genticulata  and  corpora 
quadrigemina  enter  the  hemisphere  to  proceed  to  the  cortical  centre 
of  vision  ; in  part  with  a view  of  determining  the  relations  of  the 
angular  gyrus,  cuneus,  and  adjoining  occipito-temporal  region  to  this 
place  of  entrance,  and  therefore  the  position  and  direction  of  the 
intra-cerebral  tracts.  Undoubtedly,  so  far  as  the  human  brain  is 
concerned,  both  the  angular  gyrus  and  the  occipital  lobe  are  so  placed 
with  reference  to  the  geniculate  bodies  and  corpora  quadrigemina 
that  they  are  anatomically  and  morphologically  in  relation  with  these 
radiations.  Schafer  * gives  a view  of  a longitudinal  section  of  the 
hemisphere  of  a monkey  which  he  believes  demonstrates  that  fibres 
proceeding  to  the  angular  gyrus  are  not  involved  in  lesions  of  the 
occipito-temporal  regions.  Whatever  may  be  true  of  the  monkey, 
this  is  certainly  not  true  of  the  human  brain. 


Wernicke's  Hemiopic  Pupillary  Inaction. 

The  great  practical  importance  of  some  of  the  studies  which  have 
grown  out  of  cerebral  localization  is  seen  in  the  fact  that  the  simple 
but  valuable  discovery  in  semiology,  Wernicke’s  hemiopic  pupillary 
reaction,  enables  us  with  a flash  of  the  ophthalmoscope  to  throw 
the  lesion  producing  hemianopsia  back  of  the  primary  optic  centres. 
With  a normal  retina  uniform  pupillary  reaction  occurs  no  matter  at 
what  position  the  ray  of  light  strikes  upon  it.  Seguin  f clearly  ex- 
plains this  hemiopic  pupillary  reaction,  or  inaction,  as  he  suggests  to 
call  it,  in  one  of  his  papers  on  hemianopsia.  In  a word,  the  test  de- 
pends upon  the  fact  that  the  hemiopic  part  of  each  retina  being 
physiologically  inert,  fails  to  receive  any  impulse  from  the  light  which 
is  thrown  on  it.  When  the  lesion  is  in  the  cuneus  or  occipital  lobes, 
hemiopic  pupillary  reaction  is  not  observed.  When  the  lesion,  pro- 
ducing hemianopsia  involves  the  optic  tracts,  there  is  from  an  early 
period  hemiopic  pupillary  inaction  as  well  as  partial  nerve  atrophy. 
A full  discussion  of  this  subject  will  be  found  in  the  paper  of  Seguin, 
and  the  original  memoir  of  Wernicke. 

♦Brain,  July,  1888. 

f Jour,  of  Nerv.  and  Ment.  Dis.,  vol.  xiv,  November  and  December,  1887,  721-737, 
and  Fortschritte  der  Medicin,  I.  Heft  2,  1883,  cited  by  Seguin. 


Fig.  8. — Brain  of  Delusional  Monomaniac. 


Fig.  9. — Chinese  Brain, 
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Morphological  Peculiarities  of  the  Human  Brain. 

It  is  a question  whether  we- are  in  a position  for  practical  purposes 
to  make  any  distinction  between  the  angular  gyre  and  the  external 
occipital  convolutions  ; nor  is  it  absolutely  necessary  that  this  should 
be  done  in  trephining  with  a large  instrument. 

Morphological  peculiarities  of  the  human  brain  have  an  important 
bearing  on  this  subject.  In  1880,*  I called  attention  to  this  matter 
and  particularly  with  reference  to  the  so-called  angular  gyre,  referring 
to  the  brain  of  a white  man  in  which  the  first  temporal  sulcus  ex- 
tended back  of  the  transverse  occipital  and  to  within  half  an  inch  of 
the  longitudinal  fissure.  The  angular  gyre  is  usually  regarded  as  the 
arch  composed  of  the  posterior  uniting  portions  of  the  inferior  parietal 
and  superior  temporal  gyres.  It  has  seemed  to  me  that  these  morpho- 
logical aberrations  are  especially  marked  in  the  parieto-occipital 
region,  so  much  so  in  some  cases  as  to  lead  us  to  use  great  care  in 
determining  by  external  methods  the  position  of  the  cerebral  areas. 

It  will  only  be  necessary  to  call  attention  to  one  or  two  striking 
peculiarities  in  the  brains  examined,  mostly  in  the  insane  and  in  in- 
dividuals of  low  organization.!  In  a case  of  delusional  monomania, 
for  example,  the  occipital  fissure  showed  itself  and  in  its  communica- 
tions and  surroundings,  marked  ape-like  conditions,  such  as  might 
have  been  very  deceptive  if  exposed  by  trephining  (Fig.  8). 

In  the  other  hemisphere  of  the  same  case  the  cuneus  was  small,  and 
the  first  temporal  fissure  presented  an  unusual  appearance,  being 
divided  about  its  middle  by  a comparatively  large  gyre.  In  another 
case,  in  the  right  hemisphere,  the  second  temporal  fissure  was  short, 
and  communicated  with  a very  well  defined  almost  vertical  fissure, 
which  separated  the  temporal  from  the  occipital  lobe.  The  first  tem- 
poral, as  well  as  the  second,  communicated  with  this  fissure,  the  ver- 
tical extension  of  the  first  being,  in  fact,  continuous  with  it.  The 
cuneus  was  distinctly  smaller  and  of  a different  shape  from  the  cuneus 
of  the  right  hemisphere.  In  another  case,  the  first  temporal  fissure 
was  remarkable  in  that  it  was  completely  confluent  with  the  Sylvian, 
extending  from  the  point  of  the  confluence  as  a deep,  well  defined 
trench  backwards  and  upwards  nearly  to  the  sagittal  fissure,  crossing 
and  confluent  with  the  interparietal.  In  a Chinese  brain  (Fig.  9) 
studied  by  Dr.  A.  J.  Parker  and  myself,  a remarkable  peculiarity  of 
the  brain  was  that  in  the  right  hemisphere  the  first  temporal  fissure 
beginning  near  the  anterior  extremity  of  the  temporal  lobe,  passed 

* Phila.  Med.  Times,  April  24,  1880,  366-370. 

f Jour.  Norv.  and  Ment.  Dis.,  vol.  xii.,  September  and  October,  1886,  517-653. 


260 


CEREBRAL  LOCALIZATION. 


backward  across  the  entire  extent  of  the  parietal  lobe  and  over  the 
median  edge  of  the  hemisphere  for  the  distance  of  half  an  inch,  term- 
inating in  the  precuneus  just  in  front  of -the  parieto-occipital  fissure. 

This  is  an  interesting  field,  and  has  some  practical  importance. 
Even  the  Sylvian,  the  central,  and  the  parieto-occipital  fissures,  have 
considerable  variations,  the  first  in  its  horizontal  level  and  extension, 
and  the  others  in  their  antero-posterior  position.  I have  reported 
one  case  in  which  the  Sylvian  fissure  took  a position  much  more 
vertical  than  usual  and  reached  nearly  to  the  longitudinal  fissure. 
As  a rule,  variations,  such  as  those  referred  to  here,  for  fissures  like 
the  Sylvian,  would  not  confuse  us  in  operating  after  the  methods 
of  Broca,  Thane,  Reid,  Horsley,  and  others  ; but  they  are  certainly 
worthy  of  some  consideration. 


Localization  of  Cutaneous  Sensations. 

With  reference  to  the  localization  of  the  centres  for  cutaneous  sen- 
sations— touch,  pain,  temperature,  etc. — we  are  acquiring  more  posi- 
tive knowledge  and  may  be  able  in  time  to  use  such  knowledge  to 
guide  in  surgical  operations.  The  evidence,  physiological,  clinical, 
and  pathological  is  becoming  stronger  in  favor  of  the  existence  of  a 
zone  for  these  general  sensations  separate  from  the  motor  areas. 

Various,  indeed,  have  been  the  views  held  with  reference  to  the 
localization  of  these  sensations.  Buys,  largely  from  anatomical 
studies,  made  the  thalamus  a centre  of  sensibility,  subdividing  it  into 
four  special  centres — olfactory,  optic,  acoustic,  and  for  general  sensi- 
bility. Ferrier,  regards  the  thalamus  as  in  some  way  connected  with 
sensation,  but  believes  that  differentiated  areas  for  sensation  also  exist 
in  the  cortex.  He  holds  that  it  is  probable  that  the  thalami  are  espe- 
cially related  to  the  sensory  tracts,  and  the  striate  bodies  to  the  motor 
tracts  ; that  these  ganglia  represent  in  a subordinate  manner  all  the  sen- 
sory and  motor  tracts  of  the  cortex.  The  thalamus  is  a centre  of  con- 
veyance, or  an  interrupting  ganglion  in  the  course  of  the  sensory  tracts. 
The  experiments  of  Monakow  led  to  the  conclusion  that  different  por- 
tions of  the  thalamus  are  related  to  cortical  areas.  Fournier  believes 
that  sensory  fibres  terminate  in  the  thalamus.  Crichton-Browne  regards 
this  ganglion  as  a great  centre  of  general  sensibility  ; but  Flourens, 
Longet,  Schiff,  and  Tamburini,  among  others,  have  assigned  to  it 
motor  functions.  The  weight  of  the  evidence  both  from  experiment 
and  disease  connects  the  thalamus  with  various  forms  of  sensation. 
It  is  probably  a halting  place  where  sensory  impressions  going  from 
the  periphery  to  the  cortex  undergo  some  transformation.  It  is  nec- 


CEREBRAL  LOCALIZATION. 


261 


essary,  at  least,  briefly  to  thus  refer  the  functions  of  the  thalamus  as 
some  authorities  are  inclined  to  regard  it  as  the  sole  cerebral  region  for 
sensibility. 

From  analogy  and  general  principles  it  is  altogether  probable  that 
we  have  above  the  ganglia  a separate  localization  for  the  different 
forms  of  cutaneous  sensibility.  As  Ferrier  puts  it,  up  to  the  point  of 
radiation  towards  the  cerebral  cortex  the  sensory  paths  have  been 
proved  to  be  entirely  differentiated  from  the  motor,  and  it  is  there- 
fore extremely  unlikely  that  the  two  should  become  jumbled  together 
indiscriminately  in  the  cortical  centres.  We  have  not  only  the  well 
known  differentiation  between  sensory  and  motor  nerve  roots  and 
tracts  in  the  spiual  cord,  oblongata,  pons,  and  crus  cerebri ; but 
abundant  evidence  as  to  the  separation  of  sensory  from  motor  tracts 
in  the  internal  capsule.  The  very  simple  but  natural  question  may 
be  asked:  where  do  these  paths  lead  if  not  to  special  cortical  areas  for 
sensation  ? Cases  have  been  reported  by  Demeaux  (quoted  by  Ferrier), 
by  F.  Muller  and  others,  in  which  autopsies  have  shown  hemianes- 
thesia to  result  from  lesion  of  the  hinder  third  of  the  internal  capsule 
or  adjoining  portions  of  the  corona  radiata. 

Veyssiere  produced  hemianesthesia  on  the  opposite  side  of  the 
body  by  dividing  this  portion  of  the  capsule  in  animals.  We  not  in- 
frequently see  hemiplegia  and  hemianesthesia  united  in  the  same 
patient  as  the  xesult  of  a capsular  lesion,  and  numerous  autopsies  have 
shown  that  the  posterior  and  middle  parts  of  the  capsule  are  in  these 
cases  involved  in  a destructive  lesion.  Cases  of  hemianesthesia  from 
lesions  both  of  the  thalamus  and  lenticular  nucleus  have  been  re- 
ported, but  m very  few  has  the  lesion  been  strictly  localized  to  these 
ganglia,  and  even  in  these  it  is  a question  whether  the  hemianesthesia 
resulting  has  not  been  due  to  pressure  on  the  internal  capsule. 

Recently  I made  a post-mortem  examination  on  a patient  who  died 
at  the  Philadelphia  Hospital,  a woman  47  years  old.  She  had  had 
many  symptoms  which  were  supposed  to  be  hysterical.  On  the  morn- 
ing after  her  admission  she  had  a fit  or  seizure,  the  character  of  which 
was  not  closely  observed.  Afterwards,  however,  she  was  paralyzed 
and  anaesthetic  over  the  right  half  of  the  body  and  limbs,  her  speech 
also  being  thick,  but  consciousness  not  lost.  Partial  anesthesia  was 
present  over  the  left  half  of  the  body.  Knee-jerk  was  increased,  and 
ankle  clonus  was  present  on  both  sides.  She  improved  rapidly  but 
remained  in  bed  two  weeks.  Two  days  before  her  death  she  had  an 

in  thl'flc0  a L and  ibGCame  C°ml3letely  P^alyzed  and  hemiamesthetic 
m the  face,  limbs,  and  trunk  of  the  left  side.  The  autopsy  showed  a 
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foyer  of  softening  in  the  right  hemisphere,  including  the  entire 
breadth  of  the  internal  capsule,  two-thirds  of  the  adjoining  lenticular 
nucleus,  a small  anterior  external  portion  of  the  thalamus,  and  a nar- 
row strip  of  the  caudate  nucleus  where  it  curves  around  the  thalamus. 
Careful  transverse  sections  showed  that  the  anterior  boundary  of  this 
focus  of  softening  was  inches  behind  the  head  of  the  caudate  and 
lenticular  bodies,  and  that  it  extended  from  before  backwards  about  f 
of  an  inch.  It  was  so  situated  that  a transverse  section  immediately 
in  front  of  the  thalamus  marked  its  anterior  boundary.  The  softening 
of  the  narrowed  caudate  nucleus  was  all  that  was  observable  in  open- 
ing the  ventricle.  The  left  hemiplegia  and  hemiamesthesia  might 
very  properly  be  attributed  to  the  complete  transverse  destruction  of 
the  internal  capsule.  A large  recent  embolus  was  found  in  the  right 
middle  cerebral  artery.  It  is  difficult  to  account  for  the  temporary 
right  hemiplegia  and  hemiamesthesia,  except  on  the  theory  of  hysteria 
or  functional  disturbance,  as  no  lesion  of  the  cerebral  hemisphere  on 
the  left  side  was  discovered. 

The  fibres  of  the  sensory  tract  are  probably  separate  from  the  motor 
even  in  the  centrum  ovale. 

“ The  third  set  of  fibres  of  the  projection  system,”  says  Starr,* 
“ includes  those  which  lie  just  posterior  to  the  motor  tract,  and  which 
pass  inward  from  the  parietal  convolutions.  These  take  a similar 
course  to  those  of  the  motor  tract,  and  fill  up  to  a considerable  extent 
the  space  between  it  and  the  radiation  of  the  visual  tract,  toward  the 
occipital  lobe.  They  are  mingled  with  fibres  which  pass  to  the  optic 
thalamus,  but  are  separable  from  them,  as  Edinger  has  shown,  in 
foetal  brains,  and  may  be  traced  down  through  the  capsule  to  the 
tegmentum  of  the  crus,  where  they  divide  into  a portion  going  to  the 
leminscus,  and  a portion  going  to  the  formatio  reticularis.  This  set  of 
fibres  conveys  the  sensations  of  touch,  pain,  temperature,  and  mus- 
cular sense,  and  lesions  in  its  course  will  cause  disturbance  of  these 
sensations.  Like  lesions  in  the  motor  tract,  the  rule  obtains  that  the 
nearer  the  cortex  the  more  likely  is  the  lesion  to  cause  an  affection  of 
a single  limb,  while  the  nearer  the  capsule  the  more  likely  is  the 
symptom  produced  to  be  hemian£esthesia.” 

Ferrier  in  his  earlier  experiments  found  that  lesions  involving  the 
horn  of  ammon  and  hippocampal  convolution  caused  impairment  or 
abolition  of  tactile  sensibility  on  the  opposite  side  of  the  body,  and 
located  the  cortical  centres  for  this  form  of  sensibility  in  the  hippo- 
campal region.  In  experiments  with  Professor  Yeo,  in  1884,  he  es- 
tablished lesions  in  the  hippocampal  regions  in  ten  monkeys,  and  in 

* Medical  Record,  Feb.  13,  1886. 


CEREBRAL  LOCALIZATION. 


263 


five  of  these  in  both  hemispheres,  and  these  lesions  showed  that  tactile 
sensibility  was  in  every  case  impaired  or  abolished,  according  to  the 
amount  of  destruction  of  the  hippocampal  and  temporo-sphenoidal 
region.  It  was  also  established,  however,  that  a very  extensive  lesion 
might  be  made  in  one  or  both  hippocampal  regions  without  j>roduc- 
ing  permanent  anaesthesia. 

Munk*  claims  that  the  area  of  common  sensation — including  sensa- 
tion of  pressure,  location  of  a limb,  muscular  sense,  and  touch — lies 
in  the  central  region,  including  the  anterior  and  posterior  convolu- 
tions and  adjacent  cortex.  He  divides  this  area  into  special  centres 
for  the  hind  leg,  fore  leg,  head,  eye  and  ear  muscles,  neck  and  body  ; 
holding  that  these  coincide  with  but  are  somewhat  more  extensive 
than  the  corresponding  motor  centres  for  these  parts. 

The  sensations  of  touch,  according  to  Luciani,  are  perceived  in  the 
central  convolutions,  and  therefore  lesion  of  these  cause  anaesthesia  as 
well  as  paralysis.  The  tactile  area  includes  the  parietal  convolutions 
also,  but  does  not  reach  the  occipital  and  temporal  lobes.  This  author 


holds  that  all  sensations  appear  to  have  a common  zone  in  the  parietal 
region,  and  lesions  in  this  common  zone  may  cause  disturbance  of  all 
the  senses. 

It  is  woithy  of  remark  that  the  physiologists  and  others,  who  con- 
tend that  the  sensory  portion  of  the  cortex  coincides  with  the  motor, 
also  hold  that  it  extends  beyond  into  adjacent  cortical  regions,  as  wit- 
ness the  views  of  Munk,  Tripier,  Moeli,  and  others,  cited  by  Starr  in 
his  elaborate  paper. 

I euier  s explanation!  of  what  he  regards  as  the  errors  of  observers 
like  Schiff,  Munk  and  others  who  believe  that  sensory  areas  coin- 
cide with  motor  centres,  is  reasonable.  “The  conclusion  that  tac- 
tile sensibility  is  lost  or  diminished  after  the  destruction  of  the 
cortical  motor  area,”  he  says,  “is  based  on  defective  methods  of  inves- 
tigation and  erroneous  interpretation  of  the  reactions  of  the  lower 
animals  to  sensory  stimulation.  Though  an  animal  does  not  react  so 
readily  to  sensory  stimulation  of  the  paralyzed  side  it  does  not  follow 
that  this  is  due  to  diminished  or  absent  perception  of  the  stimulus. 

n animal  may  not  react,  or  react  less  energetically,  to  a sensory  stim- 
u us,  not  because  it  does  not  feel  it  the  less,  but  because  it  is  unable 
or  less  able,  to  do  so  from  motor  defect.  It  is  astonishing  what  apathy 
01  indifference  some  animals  display  towards  certain  forms  of  stimu- 
ion,  sue  i as  gradually  increasing  pressure  on  the  fingers  or  toes 

* SST  Quoted  statr' Jour- He"-  *nd  M“*- Di9-’  ™'- 
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which  one  would  regard  as  well  calculated  to  elicit  reaction  or  signs 
of  uneasiness.  Unless  the  stimulus  is  of  a nature  to  at  once  excite 
attention,  or  to  evoke  reflex  action,  it  may  appear  to  he  altogether 
unperceived.  All  that  the  experiments  of  Schiff  and  Tripier  demon- 
strate is  that  motor  reactions  are  less  readily  evoked  on  the  side  oppo- 
site the  cortical  lesion.  But  the  same  thing  occurs  in  cases  of  purely 
motor  hemiplegia  in  man.” 

On  anatomical  and  morphological  grounds  Broca  holds  that  the  cal- 
losal and  hippocampal  regions  constitute  together  a distinct  lobe  of 
the  brain,  the  falciform  or  limbic  lobe  ; also  I believe  erroneously, 
that  this  lobe  is  connected  entirely  with  the  sense  of  smell.  So  far 
as  the  brain  of  man  is  concerned,  in  this  lobe  should  probably  be 
included  the  entire  precuneus  or  quadrate  lobule  on  the  mesial  aspect 
of  the  hemisphere  and  the  adjoining  portion  of  the  superior  parietal 
convolution  on  the  lateral  aspect  of  the  hemisphere. 

The  most  important  recent  contribution  to  cortical  sensory  areas, 
is  certainly  that  of  Horsley  and  Schafer.*  Ilemianeesthesia,  partial  or 
complete,  and  contra-lateral,  resulted  from  destructive  lesions  of  the 
limbic  lobe.  They  found  that  any  extensive  lesion  of  the  gyrus  forni- 
catus  was  followed  by  hemianaesthesia  more  or  less  marked  or  per- 
sistent ; sometimes  the  loss  of  sensation  involved  almost  the  whole 
of  the  opposite  side  of  the  body  ; sometimes  it  was  localized  either 
to  the  upper  or  lower  limb,  or  to  a particular  part  of  the  trunk. 
They  did  not,  however,  succeed  in  establishing  the  relations  between 
special  regions  of  the  body  and  the  parts  of  the  convolutions  which 
had  been  destroyed. 

“ These  experiments  were  frequently,  but  by  no  means  in  every  case, 
complicated  by  the  presence  of  a certain  amount  of  motor  paralysis, 
chiefly,  if  not  entirely,  affecting  the  muscles  of  the  leg.  We  have  no 
doubt  that  this  condition  was  always  due  to  a lesion  (accidentally  pro- 
duced during  the  operation,  or  subsequently,  as  the  result  of  interfer- 
ence with  the  circulation)  in  the  leg-area  of  the  marginal  convolution. 
Now  in  one  or  two  of  these  cases  the  anaesthesia  affected  chiefly  the 
paresed  limb,  and  it  might  be  argued  by  those  who,  like  Schiff  and 
Munk,  hold  that  the  excitable  areas  of  the  cortex  are  concerned  with 
the  perceptions  of  sensory  impressions  from  the  corresponding  regions 
of  the  body  that  the  loss  of  sensibility  was  due  to  lesion  of  the  motor- 
area.  But  against  this  argument  we  may  not  only  put  forward  those 
experiments  in  which  there  has  been  no  accompanying  paralysis,  but 
also  others  in  which  the  hemiansesthesia  has  been  well  marked  in  the 
upper  limb  and  upper  part  of  the  trunk,  while  the  lower  (paresed) 
limb  has  exhibited  no  diminution  of  sensibility  whatever.”  * * * 


* Phil.  Trans.  Royal  Soc.,  1888. 
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“ From  which  it  would  appear  that  while  the  whole  limbic  lobe 
may  be  concerned  in  the  perception  of  sensory  impressions,  the  part 
played  by  the  gyrus  fornicatus,  at  least,  as  regards  cutaneous  sensibil- 
ity, is  more  important  than  that  played  by  the  hippocampal  portion  of 
the  lobe.  But  until  it  has  been  possible  entirely  to  destroy  the  whole 
lobe  upon  both  sides  of  the  brain  it  is  impossible  to  determine  whether 
it  is  assisted  in  its  functions  by  any  other  portion  of  the  cerebral 
cortex.”  * * * 

“ The  results  of  our  experiments  upon  the  limbic  lobe  seem  to 
point  to  the  conclusion  that  this  portion  of  the  cerebral  cortex  is 
largely,  if  not  exclusively,  concerned  in  the  appreciation  of  sensations, 
painful  and  tactile.  This  is  an  extension  of  the  view  put  forward  by 
Ferrier,  who  was  inclined  as  the  result  of  his  own  experiments,  to 
limit  that  function  to  the  hippocampal  region.  Dr.  Ferrier  was  good 
enough  to  assist  at  some  of  our  experiments  upon  this  part,  and  has 
fully  accepted  the  conclusions  to  which  they  point.” 

Starr,  from  a series  of  American  cases  of  cortical  lesions  of  the 
brain,*  and  also  from  a study  of  the  sensory  tracts, f concluded  that 
the  various  sensory  areas  lie  about  and  coincide  to  some  extent  with 
the  various  motor  areas  for  similar  parts  ; that,  in  other  words,  the 
Rolandic  region  is  a sensory-motor  region,  the  sensory  area,  however, 
including  to  some  extent  the  gyres  of  the  adjacent  postero-parietal 
lobe.  Collections  of  cases  such  as  these  cannot,  however,  overcome 
positive  evidence  of  decided  destructive  lesions  of  the.  cortical  motor 
centres,  without  any  disturbance  of  touch,  pain  or  temperature,  or 
even  of  the  muscular  sense  ; and  a close  study  of  the  cases  of  cortical 
lesion  in  which  both  motor  and  decided  sensory  phenomena  have  been 
present,  will  not  bear  out  fully  the  view  of  Starr. 

One  of  Starr’s  tables  contains  41  cases  showing  cortical  lesions  of 
the  brain  with  sensory  symptoms.  That  the  sensory  area  lies  about 
the  motor  region  might  even  from  these  cases  be  conceded,  but  that 
e two  coincide  has  been  by  no  means  proved,  particularly  if  the 
postero-parietal  region  is  not  regarded  as  a necessary  part  of  the 
motor  area.  Reviewing  the  41  cases,  in  only  one-fifth  to  one-sixth 
are  the  lesions  restricted  to  parts  of  the  brain  in  front  of  the  central 
fissure,  although  m many  of  the  others  both  the  anterior  central  and 
posterior  central  gyres  are  involved.  In  more  than  30  of  these  cases 
the  reported  lesions  involved  in  part  or  whole  the  postero-parietal 

in?Ct«W  poste™r  central  gyre.  Four  of  my  cases  are  included 
e,  and  this  has  led  me  to  look  over  not  only  these  but  also 

* Am.  J.  M.  Sc.,  Phi  la.,  1884,  n.  a,  lxxxvii.,  366-391. 
f our.  Nerv.  & Ment.  Dis,  vol.  xi.,  No.  3,  July,  1884,  327-407. 


266 


CEREBRAL  LOCALIZATION. 


other  of  my  cases  of  cortical  lesion  with  sensory  phenomena  ; and  from 
doing  this  the  conclusion  has  been  reached  that  they  do  not  support 
the  doctrine  that  sensory  and  motor  areas  entirely  coincide. 

In  the  case  of  a fibroma  which  involved  the  first  and  second  frontal 
gyres,  and  anterior  segment  of  the  gyrus  fornicatus  and  corpus  cal- 
losum, ansesthesia  of  the  conjunctiva,  with  conjunctivitis  and  corneitis 
were  present.  In  a patient  with  a gumma  involving  the  upper  fourth 
of  the  pre-central  and  a smaller  segment  of  the  post-central  gyre,  hy- 
perfesthesia  was  marked,  with  also  crural  Jacksonian  epilepsy,  but  the 
lesion  grazed  the  sensory  area.  A carcinoma  of  the  middle  portion 
of  the  posterior  central  gyre  and  the  upper  part  of  the  inferior 
parietal  lobule  was  accompanied  with  wide-spread  destruction  of 
the  corona  radiata,  and  impaired  sensibility  of  the  limbs  of  the  op- 
posite side  with  other  phenomena  was  present.  Owing  to  the  pos- 
terior extension  of  this  growth  and  the  large  sub-cortical  destruction, 
this  lesion  could  certainly  not  be  claimed  to  teach  anything  with 
reference  to  the  coincidence  of  motor  and  sensory  areas.  In  another 
case  of  tubercular  tumor  in  the  motor  area,  the  interior  of  the  hemi- 
sphere was  broken  down,  and  hemiansesthesia,  at  first  partial  but  later 
complete  and  persistent,  was  present. 

Numerous  observations  have  shown  me  that  hyperaesthesia  is  a 
common  phenomenon  in  cases  of  diffused  cortical  tubercular  menin- 
gitis, and  this  hyperaesthesia  may  involve  any  or  all  the  extremities 
or  the  face.  This  fact  is  not  to  be  explained  as  simply  from  irrita- 
tion of  the  pia  mater  ; for,  on  the  other  hand,  I have  observed  cases 
of  localized  lepto-meningitis  in  which  both  hyperaesthesia  and  even 
pain  in  the  head  were  absent.  Such  cases  also  cannot  be  fully  ex- 
plained by  tubercular  deposit  in  and  inflammation  of  the  dura  mater. 
Although  dural  meningitis  may  cause  headache  of  great  severity  and 
sensory  phenomena  in  the  domain  of  the  fifth  nerve,  it  should  not 
be  held  responsible  for  hyperaesthesia  of  the  extremities.  The  hyper- 
aesthesia in  these  cases  is  best  explained  by  irritation  of  sensory  corti- 
cal areas. 

Bernhardt  * has  recorded  the  case  of  a woman,  41  years  of  age,  who 
after  an  apoplectiform  attack  had  hyperaesthesia  of  both  lower  ex- 
tremities ; also  paresis  of  the  right  arm,  lower  face,  and  foot;  spasm 
involving  the  right  hand,  arm,  and  face  ; weak  reflexes  of  the  right 
leg  ; confusion,  excitability  and  aphasia.  The  lesions  were  a tuber- 
cular growth  in  the  upper  extremity,  lateral  and  median  portion  of  the 
left  posterior  central  convolution  and  in  the  precuneus  ; a similar 
growth  in  the  middle  portion  of  the  posterior  central  gyre  ; and  a tuber- 


* Arch.  f.  Psych.,  iv.,  Heft  3,  1874. 
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cle  the  size  of  a pea  at  the  anterior  extremity  of  the  corpus  striatum. 
The  liyperaesthesia  in  the  lower  extremities  might  be  explained  by 
the  tumor  in  the,  great  median  fissure.  Hitzig*  quotes  from  Loffler, 
the  account  of  a soldier  who  received  a gunshot  wound  on  the  top  of 
the  head,  the  dura  mater  being  pressed  inward  by  the  depressed  bone 
at  a point  which  corresponded  with  the  upper  ends  of  both  central 
gyres.  Both  legs  were  hypenesthetic  and  also  paralyzed.  Such 
symptoms  can  be  explained  by  pressure  on  the  paracentral  gyres  of 
both  sides,  and  direct  or  inflammatory  irritation  of  the  neighboring 
sensory  cortex  below  or  behind. 

Bramwell  f has  reported  a case  of  incomplete  paralysis  of  the  left 
extremities  and  of  the  face,  with  disturbance  of  sensation  of  both  the 
arm  and  leg  ; with  also  atrophy  of  both  optic  nerves  and  other  sight 
disturbances.  The  autopsy  revealed  a tumor  with  softening  of  the 
surrounding  brain  in  the  right  superior  and  middle  parietal  convolu- 
tions, and  a part  of  the  first  occipital  convolution. 

Brill  \ records  the  history  of  a patient  with  right-sided  anaesthesia 
and  paresis,  the  former  more  marked  than  the  latter.  In  a few  weeks 
hypenesthesia  developed,  with  also  restlessness,  tinnitus,  beclouded 
mind,  slight  amnesic  aphasia,  and  color  blindness,  the  patient  not 
being  able  to  tell  green  from  red,  although  his  field  of  vision  was  not 
limited.  A triangular  focus  of  softening  was  found  in  the  left  cuneus, 
most  of  the  cuneus  being  involved. 

Fortunately  I had  the  advantage  a few  hours  before  delivering 
this  address  of  hearing  one  of  the  best  papers  yet  written  on  the  cort- 
ical localization  of  cutaneous  sensations,  read  by  Dr.  C.  L.  Dana  before 
the  American  Neurological  Association,  and  since  published  in  the 
Journal  of  Nervous  and  Mental  Disease  for  October,  1888.  Dr.  Dana 
discusses  the  three  views  with  reference  to  this  localization  : (l)  That 
the  centres  for  these  senses  are  entirely  separate  from  motor  areas. 
(2)  That  the  cutaneous  sensory  centres  are  more  or  less  identified 
with  the  motor  centres;  and  (3)  That  both  the  motor  zone  and  the 
fimbic  lobe  are  concerned  in  the  representation  of  cutaneous  sensation. 
His  paper  deals  principally  with  pathological  and  clinical  data.  Alto- 
get  ler  he  collected  142  cases,  including  four  personal  observations. 
He  concludes,  among  other  things,  that  the  clinical  and  pathological 
e\icenceco  ected  by  him  shows  that  the  motor  areas  of  the  cortex 
con  am  a so  the  representation  of  cutaneous  sensations  ; and  that 
cu  aneous  anaesthesia  of  organic  central  origin  is  always  limited  to  or 
more  pronounced  in  certain  parts.  The  same  objections  apply  to  most 
of  his  cases  as  indicated  for  those  of  Starr. 

* Op.  cit.  . T 

IN  v d , , T Lancet,  September  4,  1815.  ii.,  346. 

+ N.  y.  Med.  Record,  vol.  xxii.,  1882,  July  15,  81-82. 
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Dana  collected  for  this  paper  20  cases  in  which  the  gyrus  fornicatus 
or  hippocampal  convolution  Avere  more  or  less  involved,  and  in  none 
of  these,  he  says,  was  any  anaesthesia  present  that  could  be  fairly  at- 
tributed to  the  lesion.  Even  a casual  study  of  these  cases  seems  to  me 
to  show  their  Aveakness  for  the  support  of  the  position  taken  that  the 
limbic  or  falciform  lobe  is  not  concerned  Avith  sensation.  In  nearly 
one-third  of  these  cases  some  disturbance  of  sensation  was  present. 
Three  of  the  remaining  cases  were  demented,  and  presumably  any 
investigation  into  cutaneous  sensation  would  have  but  little  value  ; 
one  case  presented  no  symptoms. 

What  Ferrier  says  of  defective  methods  of  investigation  and  erro- 
neous interpretation  of  the  reactions  of  the  loAver  animals  to  sensory 
stimulation  may  be  applied  with  some  additions  to  the  study  of  cuta- 
neous sensation  in  cases  of  cerebrel  disease  in  man.  Numerous  sources 
of  error  are  present,  not  only  in  investigating  but  also  in  reporting  the 
results  of  investigation. 

To  test  cutaneous  sensibility  requires  time,  patience,  and  method. 
It  is  often  tedious  and  monotonous  ; but  it  must  be  done  carefully 
or  the  results,  particularly  for  tactile  sensibility,  are  worthless. 
Patients  cannot  often  be  depended  upon,  as  with  reference  to  such  tests 
the  greatest  differences  in  the  personal  equation  are  found.  Some 
patients  have  a fashion  of  stopping  to  think  or  weigh  their  answers 
when  being  tested  for  cutaneous  sensation.  This  often  renders  the 
answers  worthless  ; the  response  should  be  given  promptly. 

One  of  the  commonest  methods  of  investigating  cutaneous  sensibil- 
ity is  that  of  Weber,  which  depends  upon  the  fact,  or  the  alleged 
fact,  that  the  distance  apart  at  which  tAvo  points  can  be  discriminated 
is  much  the  same  for  the  same  local  areas  in  different  individuals. 
Tables  have  been  published  Avhich  are  supposed  to  show  the  least 
normal  distances  at  which  two  points  can  be  distinguished.  This 
method,  if  very  carefully  applied,  is  sufficiently  correct  for  many 
cases,  but  often  the  results  obtained  from  such  testing  are  utterly 
Avorthless.  I have  known  not  only  patients  with  real  or  alleged  loss 
of  sensation,  but  perfectly  healthy  individuals  to  give  diverse  and 
confusing  answers  when  tested  with  the  aesthesiometer.  Some  of 
the  records  of  the  presence  of  anaesthesia  or  analgesia  in  reported 
cases  have  doubtless  been  made  improperly  as  the  result  of  care- 
lessly testing  the  power  of  the  patients  to  discriminate  between  two 
blunt  or  sharp  points. 

Another  source  of  error,  particularly  in  recording  cases,  is  in  decid- 
ing that  objective  insensibility  exists  from  the  statements  of  the  pa- 
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tients  with  reference  to  their  feelings.  Whatever  may  be  the  explan- 
ation, it  is  true  that  many,  though  by  no  means  all,  patients  suffering 
from  motor  paralysis  the  result  of  a cortical  or  sub-cortical  lesion, 
complain  of  certain  parasthesias.  Spontaneously,  or  in  response  to 
questioning,  they  will  refer  to  a paralyzed  member,  or  a portion  of  it, 
as  feeling  heavy  or  numb,  or  cold,  or  as  if  asleep' ; but  often  in  these 
cases  careful  and  elaborate  testing  for  true  depression  or  loss  of  sen- 
sation will  fail  to  reveal  its  presence  in  the  slightest  degree.  I have 
been  for  some  time  engaged  in  minutely  studying  cases  of  hemiplegia, 
monoplegia,  and  aphasia  with  a view  of  determining  in  the  most  de- 
tailed manner  the  exact  movements,  or  forms  of  speech,  impaired  or 
abolished,  and  also  whether  or  not  in  these  cases  localized  defects  of 
sensation  were  present.  The  investigation  is  a clinical  study  in  locali- 
zation, the  value  of  which  will  be  much  enhanced  by  the  number  of 
autopsies  obtained  in  the  cases  studied,  but  even  without  such  autopsies 
some  results  both  curious  and  valuable  can  be  obtained.  A single 
case  will  serve  to  illustrate  the  point  which  I wish  to  make  about  some 
sensory  investigations  and  records.  A young  man,  with  a history  of 
rheumatism,  and  several  heart  murmurs,  was  admitted  to  the  Phila- 
delphia Hospital  three  weeks  after  a sudden  attack  of  right-sided 
hemiplegia  with  aphasia.  On  admission  he  had  recovered  almost  en- 
tirely from  the  paralysis  of  the  arm  and  leg,  but  decided  facial  paralysis 
and  slight  aphasia,  or  rather  ora-lingual  paresis,  were  still  present. 
His  motor  symptoms  were  studied  with  minuteness  and  will  be  pub 
lished  in  a paper  in  course  of  preparation.  On  inquiring  as  to  sensory 
c isturbance  he  said  that  he  had  had  for  several  days  some  pain  in  the 
leg  and  arm,  and  a feeling  of  numbness  or  as  if  the  parts  were  asleep 
m tie  right  face,  arm  and  leg.  This  sensation  had  disappeared 
tirely  fiom  the  leg  and  arm  with  the  abatement  of  the  motor 
paialysis  but  he  still  complained  of  decided  numbness  in  the  right 

naLL  /.he  m°St  Cai'eful  teStS  were  made  as  t0  the  8™ses  of  touch 
pain,  and  temperature,  but  not  the  slightest  loss  could  be  determined’ 

e was  examined  by  gently  touching  the  cheek  with  the  linger  and 
a feather,  with  blunt  and  sharp  points,  with  hot  and  cold  water  with 
len  weights  and  different  amounts  of  pressure  and  bo  the 
method  of  Oppenheim,  namely,  that  of  touching  symmetrical  ^nots 
on  both  sides  of  the  median  line  at  once,  and  observing whleTh* 
appreciated  the  touch  on  both  sides  equally*  6 

* fo,7  °f  stric%  -w.  ^°wi,h 

their  external  and  f ,7  «""»"*»*  both  „„  . 

wihd.0  of  the  interna,  portion  o(  the  The  ^‘“inttt 
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Some  light  has  been  thrown  on  the  disputed  question  of  the 
existence  of  sensory  centres  in  the  motor  cortex  by  careful  exam- 
inations of  patients  after  operations,  particularly  when  definitely  de- 
termined gyral  areas  have  been  cleanly  excised.  In  one  of  Horsley’s 
cases,  in  Avhich  the  scar  tissue  and  surrounding  healthy  brain  sub- 
stance was  excised,  after  the  operation  the  patient  had  at  first,  coupled 
with  some  motor  paralysis,  a loss  of  tactile  sensibility  over  the  dorsum 
of  the  two  distal  phalanges  of  the  fingers,  and  could  not  tell  the 
position  of  any  of  the  joints  of  the  fingers,  thus  showing  apparently 
some  loss  of  tactile  and  muscular  sense  ; but  as  Horsley  remarked  it 
was  possible  that  some  of  the  fibres  of  the  corona  radiata  coming 
from  the  gyrus  fornicatus  may  have  been  injured.  Both  motor  and 
sensory  paralysis  disappeared  in  the  course  of  two  months. 

In  Weir  and  Seguin’s  case  of  right-sided  Jacksonian  epilepsy  and 
paresis — in  which  a small  sarcomatous  growth  was  cut  out  of  the 
white  substance  below  the  posterior  edge  of  the  second  frontal,  and 
the  anterior  edge  of  the  pre-central  gyres — careful  tests  were  made 
over  a period  of  nearly  seven  months  after  the  operation.  They 
showed  at  first  slight  apparent  dulness  of  tactile  sensibility  in  some 
parts  ; retention  of  pain,  and  temperature,  and  muscular  sense,  with 
motor  paresis  and  speech  defect.  In  later  tests  the  patient  no  longer 
felt  numb  ; could  tell  the  lightest  touch  on  the  fingers  and  hand  ; and 
with  eyes  closed  could  distinguish  consecutive  contacts  with  a coarse 
bed  cover,  a thin  handkerchief,  and  a sheet  of  paper  ; he  could  also 
recognize  slight  difference  of  weight.  Nearly  seven  months  after  the 
operation  co-ordination  of  the  hand  was  perfect  ; the  patellar  reflex 
normal  and  equal  on  both  sides ; there  was  no  wrist  reflex  ; the  senses 
of  touch,  temperature  normal ; he  could  distinguish  differences  of 
weight  of  only  a few  grains,  and  was  fully  conscious  of  all  passive 
movements. 

In  the  case  of  Lloyd  and  Deaver,  also  one  of  brachio-facial  spasm 
and  paresis,  reported  at  the  meeting  of  the  American  Neurological 
Association  during  the  session  of  the  Congress,  no  gross  lesion  was 
found,  and  the  facial  and  arm  centres  were  carefully  excised,  with  a 
resulting  cure  of  the  spasms.  On  several  occasions,  with  Dr.  Lloyd, 
I tested  the  conditions  as  to  motor  power,  sensibility,  and  the  reflexes 
in  this  patient,  with  results  which  have  been  reported  by  Dr.  Lloyd. 

fissure  of  Rolando,  and  also  into  the  precentral  fissure,  taking  in  a posterior,  inferior 
strip  of  the  second  frontal  convolution.  Its  greatest  height  was  1|  inches  upward 
from  the  Sylvian  fissure,  its  width  along  this  fissure  was  1}  inches.  The  lesion  did  not 
reach  to  the  anterior  branch  of  the  Sylvian  fissure,  its  anterior  limit  being  one-fourth 
of  an  inch  behind  this  fissure. 
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This  patient  blindfolded  could  instantly  recognize  the  slightest  touch 
on  all  points  of  the  affected  side  ; even  light  breathing  upon  his  hand 
■was  at  once  detected  ; pain  and  temperature  sense  were  normal  ; and 
he  could  discriminate  between  weights.  If  objects  were  placed  in 
his  paretic  hand  he  often  failed  to  recognize  what  they  were,  but  ap- 
parently because  he  was  not  able  easily  to  grasp  and  run  his  fingers 
over  them  and  thus  take  in  their  form  and  bulk. 

These  experiments,  which  should  be  repeated  with  the  greatest  care 
whenever  opportunity  offers,  seem  to  uphold  the  doctrine  of  pure 
psycho-motor  centres  rather  than  the  sensory,  motor  or  mixed  theory. 
They  certainly  are  not  in  accord  with  the  view  that  the  motor  zones 
contain  centres  of  the  muscular  sense  ; or  that  they  are  areas  for 
pathic  or  thermic  sensibility,  or  places  of  confluence  of  excitations, 
or  centres  acted  on  at  a distance  by  inhibition.  The  temporary  dis- 
turbances in  sensation  may  be  due  sometimes  to  destruction  of  asso- 
ciation fibres  between  related  sensory  and  motor  areas. 

Bechterew*  maintains  with  reason  that  the  loss  of  sensation  in  an- 
imals who  have  had  the  motor  area  of  the  convolutions  destroyed  is 
apparent  and  not  real ; that  they  cannot  withdraw  the  irritated  ex- 
tremity though  they  feel  the  pain,  because  they  have  no  control  of 
the  muscles.  He  also  considers  the  loss  of  the  muscle  sense  only  ap- 
pai  ent  because  if  the  animal’s  paws  be  placed  in  an  uncomfortable 
position,  its  failure  to  be  removed  is  due  to  motor  inability  rather 
than  impaired  muscle  sense.  The  animal  will  move  away  if  irritated 
on  the  affected  limb,  thus  showing  that  it  feels  but  cannot  withdraw 
the  limb  except  by  moving  the  entire  body.  He  concludes  that  tactile 
sensation  is  behind  and  external  to  the  motor  area,  and  the  centre  for 
muscle  sense  and  pain  is  at  the  beginning  of  the  fossa  of  Sylvius. 

In  several  cases  of  surgical  operation  on  lesions  of  the  motor  zone, 
it  has  been  claimed  that  the  presence  of  sensory  symptoms  supports 
the  opinion  that  the  motor  areas  subserve  a sensory  as  well  as  a motor 
function  ; the  case  of  Macewen,f  for  example,  of  proto-spasm  of  the 
hallux  preceded  by  sensory  impressions  and  followed  by  paralysis,  in 
which  a tubercular  nodule,  was  found  in  the  upper  part  of  the  post- 

central  gyre  Such  a case  may  prove  contiguity  but  not  coincidence 
or  motor  and  sensory  areas. 

The  neurologist  and  surgeon  must  therefore  depend  on  motor  symp- 
toms alone  in  fixing  the  site  for  operation  in  cases  in  which  motor 
symptoms  are  definite.  When  positive  sensory  symptoms  are  present, 
they  should  regard  these  as  indicative  of  the  extension  of  the  lesion 

* Neurol.  Centralbl.,  Leipz.,  1883,  ii.,  409-414. 

f Lancet,  Lond.,  August  11,  1888. 
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towards  either  the  limbic  lobe,  or  the  posterior  parietal  convolutions  ; 
or  the  involvement  of  the  fibres  going  or  coming  from  these  gyres  in 
the  corona  radiata. 

We  have  no  clinical  or  pathological  data  with  reference  to  the 
so-called  muscular  sense  of  positive  practical  value  to  the  physician 
or  surgeon.  The  hypothesis  that  the  cortical  motor  zone  is  rather 
a zone  for  muscular  sense  has  little  to  support  it  either  in  physi- 
°l°gy  or  in  clinico-pathology.  I can  see  no  reason  for  requiring  a 
muscular  sense  entirely  distinct  from  other  acknowledged  forms  of 
sensibility.  Some  facts  have  been  brought  forward  which  are  sup- 
posed to  indicate  that  a separate  cortical  area  for  registering  impres- 
sions of  muscular  sense  exists  in  the  parietal  lobe  behind  the  motor 
zone,  probably  in  the  inferior  parietal  lobule  ; but  these  observations 
are  not  convincing ; they  certainly  cannot  yet  be  made  of  value  in 
topographical  diagnosis  for  surgical  purposes. 

The  conclusion  is  warranted  that  there  is  a region  for  general  sensa- 
tion, including  touch,  pain,  temperature,  and  possibly  pressure,  and 
location  of  a limb,  which  can  be  divided  into  special  sub-areas  for  the 
various  distinct  portions  of  the  body,  and  that  these  regions  lie  along 
side  of  and  have  close  anatomical  and  morphological  relations  with  cor- 
responding motor  areas,  but  that  they  are  not  identical  with  them. 
From  an  anatomical  and  morphological  point  of  view,  and  from  the 
facts  of  physiology  and  pathology,  no  part  of  the  brain  is  more  likely  to 
contain  these  differentiated  areas  for  sensation  than  the  gyrus  forni- 
catus,  the  hippocampal  gyre,  the  precuneus,  and  the  postero-parietal 
convolutions. 


The  Pre-frontal  Lobe  and  the  Cerebellum. 

For  the  pre-frontal  lobe  and  the  cerebellum  our  diagnostic  guides 
are  gradually  becoming  more  definite.  We  may  not  be  able  with 
the  same  absolute  confidence  from  positive  symptoms  and  signs  to  indi- 
cate lesions  in  these  localities  as  we  can  point  to  the  motor  and  visual 
zones,  but  we  often  can  make  the  topographical  diagnosis  with  suffi- 
cient certainty  even  for  surgical  purposes  by  combining  various  modes 
of  investigation,  as  : (1)  By  a few  positive  localizing  symptoms  ; (2) 

By  the  general  symptoms — such  as,  in  brain  tumor,  for  instance, 
choked  disc,  secondary  atrophy,  headache,  vomiting  and  vertigo  ; (3) 
By  excluding  lesions  of  the  motor,  speech,  visual  and  auditory  areas, 
and  their  association  tracts  ; (4)  By  special  pressure  and  invasion 
symptoms — invasion  by  lesions  growing  from  adjacent  areas  to  those 
under  consideration. 

Lesions  of  the  prefrontal  lobe,  although  this  is  one  of  the  so-called 
latent  districts  of  the  brain,  have  in  a large  percentage  of  the  carefully 
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studied  cases  shown  distinctive  manifestations.  The  symptoms  are 
largely  psychical,  and  unfortunately  the  physician  is  not  usually  well 
trained  to  study  such  phenomena.  Mental  disturbances  of  a peculiar 
character  occur,  such  as  mental  slowness  and  uncertainty,  want  of 
attention  and  control,  and  impairment  of  judgment  and  reason  ; closely 
studied,  the  inhibitory  influence  of  the  brain  both  upon  psychical  and 
physical  action  is  found  to  be  diminished.  Memory  is  not  seriously 
affected  although  a continuous  train  of  thought  cannot  well  be  followed, 
and  complex  intellectual  processes  cannot  be  thoroughly  performed. 
The  results  of  experiments  upon  lower  animals  have  not  been  very 
helpful  towards  determining  the  existence  of  prefrontal  lesions, 
because  psychical  phenomena  cannot  be  studied  with  accuracy  in  ani- 
mals below  man.  Ferrier,*  however,  found  after  removal  of  the 
prefrontal  lobe  a decided  alteration  in  the  behavior  of  animals  diffi- 
cult precisely  to  describe.  They  had  apparently  lost  the  faculty  of 
intelligent  observation.  Horsley  and  Schafer, f Hitzig,J  and  Goltz  § 
have  also  observed  apparent  mental  changes.  Phenomena  such  as  these 
do  not  measure  in  usefulness  for  the  average  diagnostician  with  such 
positive  objective  manifestations  as  hemianopsia  or  Jacksonian  spasm 
but  they  should  be  valuable  aids  in  the  hands  of  close  observers.’ 
Among  pressure  and  invasion  symptoms  motor  aphasia,  nystagmus 
contra-lateral  paresis,  and  unilateral  convulsions  often  occur  late"  par- 
ticularly m cases  of  tumor  and  abscess.  Given  these  symptoms  if 
now  lesions  of  motor  and  visual  regions  can  be  excluded,  it  remains 
only  to  differentiate  the  lesions  of  the  cerebellum  and  possibly  some 
lesions  of  the  temporal  lobe. 

In  cerebellar  cases,  as  shown  by  the  studies  of  NothnagelJI  Seguin  IT 
and  others,  the  most  positive  symptoms  are  usually  choked  discs  optic 
neurms  or  secondary  atrophy,  occipital  headache,  sometimes  increased 
by  percuss, on  or  pressure  on  the  occiput  or  neck,  vomiting  often 

Some  lesions  of  the  cerebellar  hemispheres  as  in 
Hun  « give  no  localizing  symptoms. 

* Functions  of  the  Brain.  , nr, 

§ Quoted  by  Ferrier  P-  ci  . j Quoted  by  Ferrier. 

v8'  im 

**  Albany  Medici  Annals,  Msy^SS  ’ P"1'  ^ 2I’-236' 
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It  might  be  of  value  to  attempt  a contrast  of  the  usual  symptoms 
produced  by  lesions  in  these  localities.  In  pre-frontal  disease  psychic 
symptoms  of  the  peculiar  character  just  described,  are  usually  present; 
in  cerebellar  affections  they  are  as  commonly  absent,  although  irri- 
tative lesions  of  any  part  of  the  encephalon  may,  of  course,  cause 
emotional  mental  disturbance.  The  station  or  gait  is  not  affected  in 
pre-frontal  cases  : in  cerebellar  lesions,  either  typical  titubation  or 
some  form  of  ataxia  or  staggering  is  usually  present.  Cerebellar  titu- 
bation is  characteristic  of  a destructive  lesion  of  the  middle  lobe  of 
the  cerebellum,  and  when  lesions  of  the  cerebellar  hemispheres  are 
present,  this  results  from  pressure  or  encroachment.  Bulbar  symp- 
toms and  symptoms  of  pressure  on  the  bulbo-spinal  tracts,  both  sen- 
sory and  motor,  are  somewhat  frequently  present  in  cerebellar  lesions, 
particularly  late  in  the  history  of  a lesion  of  large  size.  With  pre- 
frontal lesions  of  large  size,  the  pressure  and  invasion  symptoms  are 
more  likely  to  be  disturbances  of  speech  or  smell,  facial,  brachial,  or 
aural  paresis,  and  unilateral  spasm.  Carefully  recorded  cases  show  that 
nystagmus,  and  conjugate  deviation  may  be  present  in  both  pre-frontal 
and  cerebellar  cases  ; but  in  the  pre-frontal  cases  the  latter  is  more 
likely  to  be  towards  the  side  of  the  lesion  presumably  destructive 
rather  than  irx-itative  ; in  cerebellar  cases  more  probably  the  reverse. 
Headache  is  more  likely  to  be  frontal  in  the  pre-frontal,  and  occipital 
in  the  cerebellar.  Elevation  of  local  surface  temperature,  and  tender- 
ness on  percussion,  have  some,  but  no  great  value  in  differentiation. 

Auditory  Localization. 

While  auditory  localization  remains  in  a somewhat  uncertain  state, 
on  the  whole,  the  evidence  is  in  favor  of  the  localization  of  the  cere- 
bral centi'es  or  area,  of  hearing  in  the  temporal  lobe,  and  probably  in  its 
upper  portion,  that  is,  in  the  first  or  second,  or  in  both  the  first  and 
second,  temporal  gyres.  The  most  recent  and  interesting  discussion 
of  this  subject  has  arisen  from  the  reports  of  the  results  obtained  by 
Schafer  in  his  experiments  on  special  sense  localization  in  the  cerebral 
cortex  of  the  monkey.  Dr.  Ferrier  * in  reviewing  the  paper  of 
Prof.  Schafer,  attacks  the  results  obtained  and  the  conclusions  drawn 
by  the  latter,  and  contends  stoutly  for  the  localization  of  the  centre 
of  hearing  in  the  temporal  lobe,  and  in  accordance  with  his  original 
view,  more  especially  in  the  superior  convolution  of  that  lobe.  Dr. 
Starr,  in  his  consideration  of  aphasia,  will  doubtless  discuss  at  length 
the  question  of  auditory  centres,  naming  centres,  speech  association 


* Brain,  January,  1888. 
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tracts,  and  speech  centres,  and  I will,  therefore,  only  briefly  and  for 
the  purpose  of  completeness  refer  to  this  portion  of  the  subject. 
Schafer  claims  to  have  more  or  less  completely  destroyed  the  superior 
temporal  gyre  on  both  sides  in  six  monkeys,  and  in  one  of  the  animals 
to  have  removed  every  trace  of  the  convolution  on  both  sides.  In 
these  cases  he  reports  that  hearing  was  not  permanently  affected,  so 
far  as  it  is  possible  to  determine  in  monkeys,  and  concludes  that  the 
auditory  faculty  is  not  localized  in  the  superior  temporal  convolution. 
In  one  experiment  of  Horsley  and  Schafer,  the  superior  temporal  con- 
volution was  almost  completely  removed  on  both  sides  ; in  this  case 
the  animal  appeared  to  hear  quite  distinctly,  so  far  as  it  went  the  ex- 
periment being  at  variance  with  the  results  of  Ferrier  and  those  of 
Munk.  The  experimenters,  however,  say  that  they  do  not  claim  to 
have  obtained  direct  corroboration  or  refutation  of  the  views  of 
Ferrier,  but  regard  the  question  as  still  open. 

Ferrier  reaffirms  his  position,  and  reproduces  with  some  additional 


facts,  his  original  experimental  evidence  in  favor  of  auditory  localiza- 
tion in  the  temporal  lobe,  and  particularly  in  its  superior  convolution. 
Munk,  who  is  quoted  both  by  Ferrier  and  Schafer,  extended  the  area 
for  perception  of  auditory  impressions  over  the  entire  temporal  lobe  ; 
and  Luciani  believes  that  lesions  of  the  temporal  lobe  in  dogs  produce 
abolition  or  impairment  of  hearing. 

Gowers*  refers  to  an  interesting  case  of  extensive  tumor  in  which 
the  oldest  part  was  beneath  the  first  temporal  convolution.  In  this 
case  convulsions,  commencing  by  an  auditory  aura  referred  to  the 
opposite  ear,  were  a very  early  symptom.  In  another  case  of  tumor 
of  the  first  temporal  convolution  and  Sylvian  fossa,  unilateral  convul- 
sions were  preceded  by  a loud  noise  as  of  machinery.  He  notes  that  the 
oss  of  deafness  in  such  cases  is  not  permanent ; that  perfect  compen- 
sation seems  to  be  possible,  presumably  by  the  corresponding  centre 
o t e opposite  side  ; and  that  each  auditory  nerve  must  be  structurallv 
connected  with  both  hemispheres,  although  only  the  connection  with 
the  opposite  hemisphere  is  habitually  in  functional  action. 

The  pathological  evidence  with  reference  to  the  existence  of  audi- 
tory centres  is  not  extensive  or  very  decisive.  That  complete  deaf- 
ness  from  cerebral  disease  may  occur  probably  requires,  as  Ferrier 
states  the  existence  of  symmetrical  lesions  in  both  temporal  lobes.  It 

8^,]=  ib7  Cleady  established  by  reported  cases,  that  the 
so-called  word-deafness  may  result  from  lesion  of  the  upper  convolu- 
tion or  two  upper  convolutions  of  the  left  temporal  lobe.  Cases  in 

* Manual  of  Diseases  of  the  Nervous  System,  p.  454. 
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which  the  power  to  understand  spoken  words  has  been  lost  or  impaired 
with  lesions,  in  part  at  least,  in  the  temporal  lobe  have  been  reported  by 
various  observers  as,  for  instance,  by  Seppilli,  Monakow  and  Amidon. 

Ferrier  * refers  particularly  to  two  cases  in  support  of  his  position, 
one  reported  by  Shawf  and  one  by  Wernicke  and  Friedlander.J 
Shaw’s  case,  a woman,  aged  34,  two  months  before  her  admission  into 
his  asylum,  lost  power  in  the  right  arm,  and  soon  after  had  a sudden 
apoplectic  seizure  resulting  in  loss  of  speech  and  deafness.  The  loss 
of  power  in  the  right  arm  soon  passed  off.  She  became  incoherent, 
more  or  less  maniacal  and  demented.  On  admission  she  was  found  to 
be  perfectly  deaf  and  blind.  She  died  of  pneumonia  a year  after- 
wards. Post-mortem  examination  showed  complete  atrophy  of  the 
angular  gyri  and  superior  temporo-sphenoidal  convolutions  of  both 
hemispheres.  The  gray  matter  of  the  atrophied  regions  had  entirely 
disappeared,  leaving  the  outer  layer  attached  to  the  pia  mater,  with 
a cavity  underneath  formed  at  the  expense  of  the  gray  matter.  The 
cranial  nerves  were  normal  in  appearance,  the  optic  nerves  showed 
increase  of  the  connective  tissue  septa,  atrophy  of  the  nerve  fibres, 
and  spaces  filled  with  a colloid-like  material. 

Wernicke  and  Friedlander’s  case,  a woman,  aged  43,  had  never 
suffered  from  deafness  or  affection  of  vision,  and  Avas  attacked 
June  22nd,  1880,  with  right  hemiplegia  and  aphasia.  She  remained 
in  the  hospital  until  August  4th,  when  she  was  discharged.  At  this 
time  the  patient  could  speak  but  unintelligibly,  and  was  sometimes 
believed  to  be  intoxicated.  She  not  only  could  not  make  herself  be 
understood  but  she  could  not  understand  what  was  said  to  her.  She 
was  received  into  the  hospital  again  on  September  1 0th,  with  slight 
paresis  of  the  left  arm.  The  right  hemiplegia  had  entirely  dis- 
appeared. The  patient  was  looked  upon  as  insane,  and  was  absolutely 
deaf  so  that  she  could  not  be  communicated  with.  She  died  of  an 
attack  of  hsematemesis  on  the  21st  of  October.  An  extensive  lesion 
was  found  in  each  temporal  lobe,  invading  the  superior  temporal  con- 
volution on  both  sides.  The  rest  of  the  brain  and  the  cranial  nerves 
exhibited  no  abnormality.  It  was  proved  that  the  patient  had  previ- 
ously enjoyed  excellent  hearing.  Her  total  deafness  occurred  rapidly 
in  connection  with  the  other  indications  of  cerebral  disease.§ 


* Brain,  xii.,  London,  April,  1888,  p.  18. 

\ Archives  of  Medicine,  Feb.  1882.— Abstract  in  Brain,  vol.  v.,  1882-83,  p.  430. 

% Fortschritte  der  Medicine,  Band  I.,  No.  6,  March  15,  1883. 

§ With  Dr.  Roland  G.  Curtin,  of  Philadelphia,  I exhibited  at  the  Philadelphia  Patho- 
Virnin  of  a man  for  many  years  a deaf  mute.  A description  of  this 


logical  Society,  the  brain  of  a man  for  many  years  a deaf  mute.  A description  of  this 
brain,  with  illustrations,  will  be  published  with  the  reports  of  some  other  specimens 
referred  to  in  this  paper,  in  a forthcoming  number  of  the  University  Magazine.  On 
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Large  Lesion  of  the  Temporal  Lobe. 


With  a large  lesion  of  one  temporal  lobe,  as  tumor,  hemorrhage  or 
abscess,  the  diagnosis  is  best  made  by  a careful  consideration  of  pres- 
sure and  invasion  symptoms  in  addition  to  those  which  are  strictly 
localizing  in  character.  A single  case  recently  published  by  Dr. 
Bodamer  and  myself,  will  perhaps  best  illustrate  this  mode  of  diagno- 
sis. The  chief  symptoms  were  severe  headache,  more  localized  in  the 
temporo-frontal  region  ; pain  on  localized  percussion ; impairment  of 
sight  and  hearing  ; choked  discs  ; dilatation  of  the  right  pupil,  and 
three  days  before  death  paralysis  of  the  left  arm  and  paresis  of  the 
left  leg,  and  aphasia.  The  autopsy  showed  a large  lesion  centred  in 
the  middle  of  the  right  second  temporal  gyre  ; it  was  a vascular  glioma, 
having  beneath  and  partly  around  it  a cavity  containing  detritus,  and 
a large  and  evidently  recent  clot.  It  occupied  a large  portion  of  the 
interior  of  the  right  temporal  lobe,  but  was  strictly  limited  to  it. 

Macewen  reports  an  operation  on  a somewhat  similar  case,  of  a 
lesion  definitely  localized  in  the  temporo-sphenoidal  lobe.  A patient 
exhibiting  symptoms  of  cerebral  abscess  had,  on  the  left  side  ptosis, 
stabile  mydriasis,  paresis  of  all  the  ocular  muscles,  with  the  exception 
of  the  external  rectus,  without  external  squint ; on  the  right  side,  par- 
alysis of  the  facial  muscles,  which  retained  emotional  expressions  to  a 
slight  degree,  and  power  to  close  the  right  eyelid  by  an  effort  of  will, 
although  it  remained  partially  opened  during  sleep.  He  had,  also, 
pai  esis  of  the  right  arm,  which  during  the  few  hours  he  was  under 
observation  before  operation,  had  amounted  to  distinct  paralysis.  The 

leg  remained  normal,  and  there  was  no  diminution  of  cutaneous  sensi- 
bility.* 


the  whole,  the  gross  appearances  could  be  regarded  as  favoring  strongly  Ferrier’s 
auc  itory  localization.  The  first  temporal  convolution  of  the  left  hemisphere  was  narrow 
and  lacking  ingyral  elaboration;  it  was  apparently  distinctly  atrophied  or  arrested  in 

iillSr,,1  temP°ral  C°nV0luti0n  of  the  riSht  hemisphere  was  smaller  than 
, ‘ _ ' ‘ no  Present  the  marked  smoothness  and  diminution  in  size  shown  by 

half  adlmir2  convolutl°n  of  the  other  side.  The  brain  was  compared  directly  with 

anatomists  and  ^ SpeC'“enS’  n0rmal  and  formal,  and  was  examined  by  several  brain 
lack  of  d!  i morphologists,  who  agreed  with  me  as  to  the  striking  appearance  of 

oL  ^17°'  °f  “ left  Other  peculiarities  of  the  temporal,  third 

Wood^o/phiL hdnV  18  Pa3smS  thr°egh  the  press,  through  the  courtesy  of  Dr.  H.  C 

opportunity  of  seeing  a case  of  iarge  iesion  of 
absent  for  n ■ J “ how  actiye  symptoms  of  such  lesions  may  be 

tll  LpLTeSrS”  " P'e8“*  “w  ».ey  differ  fren,  the  pressTand 

this  interesting  a ndleorlT'’  2 S‘™”'  ^ Wo0d  »*  » M MM 

P case.  The  patient  had  had  for  many  months  general 
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Tumor  of  the  Facial  and  Auditory  Nerves. 

At  the  meeting  of  the  Neurological  Society,  of  London,  March  15, 
1888,*  Dr.  Sharkey  read  notes  and  showed  the  brain  of  a case  of  tumor 
of  the  auditory  nerve.  During  the  discussion  of  this  specimen,  Mr. 
Horsley  stated  that  the  tumor  might  have  been  removed  by  an  opera- 
tion he  had  already  advocated — namely,  incision  of  the  tentorium  and 
ligature  of  the  lateral  sinus.  I have  made  two  dissections  with  a view 
of  determining  whether  a tumor  in  the  intra-cranial  course  of  the 
facial  and  auditory  nerves  can  be  removed,  and  have  concluded  that  it 
could,  and  best,  not  by  operating  above  the  tentorium  as  I understand 
Mr.  Horsley’s  suggestion,  but  by  operating  below  the  tentorium,  and 
then  pushing  aside  or  excising  an  outer  segment  of  the  cerebellar 
hemisphere. 


Olfactory  Localization. 

The  location  of  the  cortical  centre  of  smell  is  still  uncertain,  but  the 
pointings  are  all  towards  the  region  of  the  uncinate  convolution  and 
its  immediate  vicinity.  Zuckerkandl,  of  Gratz,  in  1887,  published  a 
monograph  on  the  olfactory  centre,  the  work  being  anatomical  and 
physiological,  not  clinical.  The  anatomical  portion  is  largely  compar- 
ative, considering  the  brains  of  twelve  varieties  of  animals  besides 
man.  One  chapter  describes  the  cornu  ammonis  region,  another  the 
olfactory  lobes  of  animals  and  man,  etc.  The  writings  of  Burdach, 
Treverinus,  Huguenin,  and  Ferrier  are  largely  quoted.  Zuckerkandl 

symptoms  of  brain  tumor,  such  as  headache,  choked  discs,  vertigo,  etc.,  but  no  paralysis ; 
and  no  loss  of  hearing  that  could  be  detected  by  ordinary  tests.  During  the  absence 
of  the  patient  from  the  city,  left  homonymous  hemianopsia  developed,  with  pronounced 
contraction  of  the  other  visual  fields.  Wernicke’s  hemiopic  pupillary  inaction  was 
carefully  tested  for,  but  was  certainly  not  present.  Operation  was  performed  by  Dr, 
D.  Hayes  Agnew  for  Dr.  Wood,  and  a cyst  in  the  right  occipital  lobe  was  discovered 
and  removed.  After  death  a large  fibro-glioma  wa3  found  occupying  almost  the  entire 
second  and  third  temporal  convolutions,  and  also  invading  the  central  portion  of  the 
first  temporal,  the  superior  aspect  of  which  was  somewhat  flattened  by  pressure.  The 
fourth  and  fifth  temporal  convolutions  were  apparently  not  greatly  encroached  upon, 
the  uncinate  convolution  escaping  entirely.  The  patient  had  no  loss  of  smell.  The 
occipital  cyst  was  evidently  a radiation  or  a secondary  result  of  the  growth,  due  to 
softening  from  obliteration  of  blood  vessels.  This  case  emphasizes  the  great  importance 
of  carefully  studying  pressure  and  invasion  symptoms  with  reference  to  such  compara- 
tively latent  regions  as  the  temporal,  (particularly  the  right  temporal),  and  pre-frontal 
lobes.  The  pressure  in  this  case  was  evidently  not  exercised  in  the  same  direction  as 
in  the  two  cases  referred  to  above.  In  a lesion  of  a so-called  latent  region,  the  pres- 
sure  and  invasion  symptoms  will  depend  both  upon  the  nature  of  the  growth,  and 
on  the  particular  direction  in  which  it  happens  to  develop. 

* Lancet,  London,  April  7,  1888. 
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believes,  but,  I think  without  reason,  that  the  entire  limbic  lobe  is  the 
seat  of  olfactory  sensation.  Among  other  cases,  he  has  collected  two 
in  which  infants  born  without  the  olfactory  lobe  on  one  or  both  sides, 
showed  arrested  development  of  the  horn  of  Ammon,  and  in  both  of 
which  the  gyrus  fornicatus  and  hippocampus  were  small. 

Zuckerkandl,  in  this  view,  is  simply  following  Broca,  who  divided  all 
animals  into  osmatics  and  anosmatics,  or  good  smellers  or  bad  smellers, 
and  believed  that  the  whole  of  the  falciform  or  limbic  lobe  was  the 
cerebral  organ  of  smell.  I cannot  here  go  into  the  anatomical  and 
physiological  arguments  bearing  upon  this  subject.  To  one  familiar 
with  brain  anatomy  a knowledge  of  the  relatively  large  size  of  the 
gyrus  fornicatus  and  hippocampal  region  in  an  animal  like  man,  in 
whom  the  sense  of  smell  plays  so  comparatively  an  unimportant  part,  is 
an  argument  of  some  weight  against  the  view  of  Broca.  In  osmatics, 
however,  the  hippocampal  lobule  or  region  of  the  amygdala — the 
uncinate  convolution  so-called — is  very  large  while  in  the  anosmatics  it 
is  comparatively  small.  Ferrier’s  view  is  therefore  probably  correct 
that  the  only  relationship  which  undoubtedly  exists  is  between  the 
olfactory  bulb  and  the  anterior  portion  of  the  hippocampal  convolu- 
tion. The  anterior  commissure  has  an  anterior  and  posterior  division, 
which  connect  respectively  the  olfactory  bulb  and  the  region  of  the 
hippocampal  lobule  and  nucleus  amygdala,  a fact  which  also  tends  to 
prove  that  the  anterior  portion  of  the  hippopampal  convolution  is  the 
cortical  organ  of  smell. 

Electrical  irritation  of  the  hippocampal  lobule  or  uncinate  gyrus  in 
monkeys,  cats,  dogs,  and  rabbits  furnished  Ferrier  with  significant 
indications  of  subjective  olfactory  sensations.  This  reaction,  the  same 
m all,  as  described  by  Ferrier,  was  a peculiar  torsion  of  the  lip  and  nos- 
tril on  the  same  side.  The  experiment  in  which  Ferrier  produced 
destructive  lesions  of  the  hippocampal  lobule,  were,  on  the  whole, 
unsatisfactory,  but  to  a certain  extent  supported  the  view  that  this 
region  contained  the  centre  for  smell. 


Few  autopsies  have  been  recorded  in  which  loss  or  diminution  of 
smell  has  been  present  as  the  result  of  cerebral  lesion.  Ferrier,  how- 
ever, refers  to  cases  reported  by  W.  Ogle,  Fletcher  and  Ransome,  of 
the  occurrence  of  the  loss  of  smell  in  the  left  nostril  with  right  hemi- 
p egia  and  aphasia  ; and  he  also,alludes  to  cases  reported  by  Huo-h- 
lings  Jackson.  From  a study  of  these  cases  he  believes  that  we  have 
reason  to  regard  anosmia  as  probably  due  to  softening  of  the  region 
of  the  hippocampal  lobule.  The  connections  of  the  olfactory  tract 
are  with  the  hemisphere  on  the  same  side.  In  some  cases  of  cerebral 
hemiamesthesia,  as  in  the  hysterical  and  alcoholic  forms,  impairment 
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or  loss  of  smell  is  present  and  seems  to  be  contra-lateral.  This 
Ferner  believes,  may  be  explained  on  the  supposition  that  the  defect 
was  due  to  an  anaesthetic  condition  of  the  nostril,  either  from  lesion  of 
the  fifth  nerve  or  of  the  centres  for  cutaneous  sensation  in  the  cere- 
bral hemisphere.  Close  testing  in  such  cases  would  probably  show 
that  the  olfactory  sense  was  not  absolutely  abolished. 

Various  cases  have  been  reported  with  autopsies  in  which  the  pres- 
ence oi  an  olfactory  aura  has  been  accompanied  by  a lesion  of  the 
temporal  lobe,  and  these  cases,  on  the  whole,  point  to  the  lower  con- 
volutions of  this  lobe  as  the  probable  seat  of  the  centre  of  smell. 

Ilughlings  Jackson  has  written  various  papers  showing  the  great 
importance  of  studying  all  forms  of  aura  in  order  to  be  able  better  to 
localize  the  lesions  in  the  encephalon.  As  early  as  1876,  and  again  in 
1879,  he  considered  the  varieties  of  epilepsy  in  which  not  only  crude 
sensations  or  warnings  of  smell,  taste,  etc.,  were  present,  but  also  a 
more  elaborate  mental  condition  which  he  speaks  of  as  the  “dreamy 
state.”  As  theoretical  as  such  discussions  may  seem  at  first  sight,  he 
clearly  shows  that  they  are  of  practical  value  not  only  in  leading  to 
an  early  recognition  of  epilepsy,  but  also  in  localizing  lesions  in  either 
epileptic  or  epileptiform  cases. 

I have  had  several  epileptic  patients  in  whom  the  attacks  were  ini- 
tiated by  an  odor  usually  offensive.  Jackson  * gives  interesting  his- 
tories of  three  such  cases  in  which  attacks  were  ushered  in  by  a crude 
sensation  warning  of  smell,  accompanied  sometimes  by  other  warnings 
as  epigastric  sensations,  and  the  dreamy  state.  These  cases  are  of  great 
clinical  interest  but  are  not  accompanied  by  autopsies.  He  refers, 
however,  to  the  necropsy  of  a woman  who  had  had  paroxysms  with 
the  dreamy  state  and  crude  sensation  warnings  of  smell.  She  had 
left  hemiplegia  and  double  optic  neuritis.  The  autopsy  showed  a 
tumor  in  the  right  temporo-sphenoidal  lobe. 

Allan  McLane  Hamilton  f has  reported  the  following  case  of  soft- 
ening of  the  temporo-sphenoidal  lobes,  in  a woman  of  forty  years. 
The  patient  suffered  from  the  age  of  ten  from  epileptic  attacks,  which 
occurred  four  or  five  times  a year,  and  consisted  of  general  convul- 
sions. The  first  attack  occurred  after  a fall  when  she  struck  her  head, 
and  was  unconscious  thereafter  for  some  hours.  No  scar  was  visible 
on  the  head.  She  always  had  an  aura  of  a peculiar  character  before 
the  attack.  She  suddenly  perceived  a disagreable  odor,  sometimes  of 
smoke,  sometimes  of  a fetid  character,  and  quite  uncomplicated  by 
other  sensory  warnings.  She  died  of  phthisis. 

* Brain,  July,  1888.  f Am.  Jour.  Med.  Sci.,  April,  1884.  Quoted  by  Starr. 
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On  post  mortem  examination  the  dura  mater  was  thickened  and 
opaque  in  spots,  and  at  the  base  was  adherent  to  the  temporo-sphe- 
noidal  lobes.  The  adhesion  of  the  membranes  was  most  marked  on 
the  right  temporo-sphenoidal  lobe  somewhat  posterior  to  its  apex.  At 
this  point  a decided  shrinkage  of  tissue  was  discovered  with  depression, 
the  induration  involving  the  uncinate  gyrus  and  parts  of  the  adjacent 
convolutions.  The  basal  ganglia  and  motor  tracts  were  normal,  and 
the  olfactory  nerves  were  not  involved. 

Worcester*  reports  the  case  of  a farmer,  aged  30,  who  had  had  epi- 
lepsy for  two  years  before  admission  to  the  hospital.  The  case  pre- 
sented no  special  features  until  January  26,  1878,  when  after  a severe 
convulsion  the  man  remained  in  a state  of  alarming  collapse.  Radial 
pulse  was  almost  imperceptible,  surface  cold,  and  there  appeared  danger 
of  immediate  dissolution.  He  rallied  somewhat  under  stimulants,  but 
remained  for  three  days  in  a stupid  condition  unable  to  be  long  out  of 
bed.  Shortly  after  the  attack  slight  innervation  of  the  right  side  of 
the  face  was  observed,  but  only  when  the  muscles  were  called  into 
action  as  in  talking  and  smiling.  On  February  11th,  he  regained  his 
ordinary  mental  condition.  No  paralysis  was  discovered  except  as 
above  mentioned,  and  no  impairment  of  sensibility  except  a transient 
numbness  of  the  hand  at  times.  For  several  days  hallucinations  of 
smell  at  first  constant,  afterwards  transitory,  were  present.  Once  he 
imagined  the  room  was  full  of  smoke.  He  fancied  at  times  there  was  an 
odoi  like  the  vapor  of  alcohol  passing  quickly.  He  thought  this  took 
the  place  of  a convulsion.  No  test  was  made  of  his  sense  of  smell. 
No  marked  changes  occurred  until  his  death  on  February  28th,  after 
a series  of  tonic  convulsions,  with  marked  opisthotonos,  affecting 
chiefly  the  muscles  of  the  back. 


The  autopsy  revealed,  on  inspection  of  the  inferior  surface  of  the 
brain,  a small  red  spot  of  softening  at  the  most  prominent  point  of 
t e left  gyrus  uncmatus.  The  brain  was  not  opened  until  it  had  been 
hardened  in  alcohol.  A focus  of  softening  existed  in  the  white  matter 
o t e anterior  part  of  the  left  temporal  lobe,  extending  to  the  sur- 
aee,  externally,  and  internally  involving  the  pes  hippocampi  in  the 
oor  ol  the  descending  cornu  of  the  lateral  ventricle.  The  portion  of 
the  hippocampus  major  not  discolored,  was  swollen  and  softened.  A 
very  small  focus  of  softening,  without  discoloration,  about  the  size  of 
a arge  pea,  was  found  in  the  white  matter  of  the  frontal  lobe  on  the 
same  si  e.  o other  gross  lesions  were  discovered,  but  the  perivas- 
cular spaces  were  very  generally  dilated,  so  as  to  give  thin  sections  of 
the  biam  a worm-eaten  appearance. 
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Gustatory  Localization. 

Our  knowledge  of  a cerebral  centre  for  taste  is  even  more  unsatis- 
factory and  undecided  than  that  for  an  olfactory  centre.  Morphology, 
anatomy,  physiology  and  pathology  combine  to  indicate  that  this  centre 
is  probably  situated  close  to  and  in  the  same  lobe  of  the  brain  as 
that  for  smell.  The  experiments  of  Ferrier  seemed  to  show  that 
affections  of  both  taste  and  smell  were  evidently  connected  with 
lesions  of  the  hippocampal  lobule  and  its  neighborhood.  “ It  was 
noted  in  connection  with  electrical  irritation  of  the  lower  extremity  of 
the  temporo-sphenoidal  convolutions  in  the  monkey,  and  of  the  same 
region  in  the  brain  of  a cat,  that  the  movements  of  the  lips,  tongue, 
cheek-pouches  and  jaws  were  occasionally  induced — phenomena  which 
might  be  regarded  as  indications  of  the  excitation  of  gustatory  sensa- 
tion. This  interpretation  receives  support  from  the  above  described 
results  of  destructive  lesions  ; and  we  have,  therefore,  reasonable 
grounds  for  concluding  that  the  gustatory  centres  are  situated  at  the 
lower  extremity  of  the  temporo-sphenoidal  lobes,  in  close  connection 
with  those  of  smell.  This  would  enable  us  to  explain  the  occasional 
occurrence  in  man  of  anosmia  and  ageusia  as  the  result  of  severe 
blows  on  the  head,  especially  the  vertex.  A blow  in  this  region 
causes  counter-stroke  of  the  base  of  the  brain,  particularly  in  the 
region  of  the  olfactory  centres.” 

Dr.  J ames  Anderson*  has  recorded  a case  of  epilepsy  in  which, 
from  symptoms,  ocular  and  cerebral,  detailed  in  his  report,  he  cor- 
rectly predicated  tumor  and  its  position.  The  patient’s  dreamy  state 
was  associated  with  a rough,  bitter  sensation  in  his  mouth.  It  is  the 
only  case  published,  according  to  Jackson,  in  which  a necropsy  has 
been  had  revealing  any  local  morbid  changes  in  a case  of  the  variety 
of  epilepsy  mentioned.  Dr.  Anderson  refers  to  a case,  closely  like  that 
of  his  own  patient,  recorded  by  Mr.  Nettleship.  In  the  report  of  this 
case,  however,  the  dreamy  state  was  not  mentioned  ; there  was  a crude 
sensation  warning  in  the  patient’s  fits — a sudden  feeling  of  suffocation 
in  the  nose  and  mouth. 

As  our  special  subject  is  the  practical  relations  of  cerebral  localiza- 
tion, I cannot  forbear  to  recall  here  the  advice  of  Hughlings  Jacksonf 
on  the  great  practical  importance  of  the  close  study  of  epileptic 
seizures.  These  remarks  are  made  in  connection  with  the  discussion 
of  the  different  varieties  of  aura — crude  warnings  of  smell  and  taste, 
intellectual  aura  of  the  dreamy  state,  temporary  word-blindness  or 

* Brain,  October,  1886.  Quoted  by  Hughlings  Jackson  in  Brain,  July,  1888. 

f Brain,  July,  1888. 


CEREBRAL  LOCALIZATION. 


283 


word-deafness,  noises,  flashes  of  light,  hallucinations,  etc.  No  better 
neurological  work,  Jackson  holds,  can  be  done  than  the  precise  inves- 
tigations of  epileptic  paroxysms.  The  efforts  should  be  to  describe 
all  that  occurs  in  the  paroxysms.  Epilepsies  are  as  numerous  as  are 
paroxyms  beginning  with  different  warnings.  The  warning  is  the  first 
event  from  or  during  the  onset  of  the  epileptic  discharge  ; it  is  the 
clue  to  the  seat  of  the  discharging  lesion.  Using  the  term  suggested 
by  Seguin,  I might  interpolate  here  that  it  is  the  sensory  “ signal 
symptom.”  The  discharging  lesions  have  as  many  different  seats  as 
there  are  different  warnings  of  the  paroxysms. 

“ Before  we  can  make  good  generalizations,”  says  Jackson,  “ we 
must  carefully  analyze.  To  group  together  as  ‘visual  warnings’ 
color  projections,  apparent  alterations  in  the  distance  of  external 
objects  and  ‘ dreamy  states  ’ with  definite  scenes,  is  generalizing  with- 
out previous  analysis,  and  is  an  attempt  to  organize  confusion  ; they 
are  exceedingly  different  things.  He  who  is  faithfully  analyzing  many 
different  cases  of  epilepsy  is  doing  far  more  than  studying  epilepsy. 
The  highest  centres  (‘organ  of  mind’),  those  concerned  in  such  fits, 
represent  all,  literally  all,  parts  of  the  body  sensorily  and  motorily,  in 
most  complex  ways,  in  most  intricate  complications,  etc.  A careful 
study  of  many  varieties  of  epileptic  fits  is  one  way  of  analyzing  this 
kind  of  representation  by  the  ‘organ  of  mind.’  Again,  it  is  not,  I 
think,  an  extravagant  supposition  that  there  are,  after  slight  epileptic 
fits  of  different  kinds,  many  temporary  morbid  affections  resembling 
those  persistent  ones  produced  by  destructive  lesions  of  different  parts 
of  the  cortex.  To  illustrate  for  a moment  by  epileptiform  seizures  ; 
there  is  temporary  aphasia  after  some  fits  beginning  in  the  face  or 
hand  (more  ‘ elaborate  ’ uttei'ances,  I think,  when  the  exact  starting 
point  is  in  the  ulnar  fingers)  ; this  is  the  analogue  of  aphasia  from  a 
destructive  lesion  (softening,  etc.).  To  return  to  epilepsy.  There  is, 

I am  convinced,  in,  or  after,  certain  paroxyms  of  epilepsy  temporary 
‘ word-blindness  ;’  certainly  in  one  patient  of  mine  who  had  a ‘ warn- 
by  noise.  I could  not  make  out  that  this  patient  was  at  the 
same  time  word-deaf,’  but  thought  his  temporary  deafness  was  ordi- 
nal y deafness.  Still  there  may  have  been  word-deafness.  In  another 
patient  who  called  his  attacks  ‘losses  of  understanding,’  there  was 
c ear  y both  ‘ word-deafness  ’ and  ‘ word-blindness,’  with  retention  of 
or  inary  sight  and  hearing  ; this  patient’s  attack  used  to  begin  with 

a warning  noise,  but  he  has  recently  had  his  ‘ losses  of  understanding  ’ 
without  that  warning.” 

Jackson  holds  that  there  is  some  local  disease  in  every  epi- 
eps.v,  some  pathological  process  productive  of  high  instability. 


284 


CEREBRAL  LOCALIZATION. 


His  views  on  the  arterio-cortical  pathology  of  some  varieties  of 
epilepsy  or  epileptiform  seizures  are  of  great  importance  to  those 
who  are  concerned  not  only  in  locating  the  site  of  a discharging 
lesion,  but  also  in  deciding  whether  such  lesion  shall  be  removed  by 
opei  ation.  Sometimes,  in  the  cases  already  operated  on,  even  when 
the  most  careful,  and  doubtless  accurate,  localization  has  been  made 
no  gross  lesion  has  been  discovered,  and  yet  even  in  these  cases  a true 
gross  lesion  may  have  been  present — if  the  plugging  of  arterioles  can 
be  regarded  as  a gross  lesion.  Jackson  believes  that  most  cases  of 
epilepsy  proper  are  due  to  the  plugging  of  arterioles.  His  views 
upon  this  question  are  full  of  suggestive  value.  “ Centres  of  taste 
and  smell,”  he  says,  “ lie,  according  to  Ferrier’s  localization,  in  the 
region  of  the  posterior  cerebral  artery,  whilst,  still  according  to  his 
localization,  the  centres  for  hearing  and  part  of  the  centre  for  sight 
(angular  gyrus)  lie  in  the  region  of  the  middle  cerebral.  Hence,  if 
arterial  plugging  be  the  pathology,  it  may  be  that  we  have  dilferent 
varieties  of  epilepsy  proper,  according  as  arterioles  are  plugged  in 
dilferent  vascular  regions.  The  variety  of  epilepsy  I am  remarking 
upon  in  the  text  may  be  owing  to  morbid  changes  in  the  district  of 
the  posterior  cerebral.  But  tumors  would  grow  regardless  of  vascular 
regions.  I suggest  that  cases  of  epilepsy  with  mixed  warning  (of 
smell  or  taste  along  with  the  warnings  of  color)  are  more  likely  to  be 
owing  to  tumor  or  other  gross  organic  disease.” 

Handicapped  by  the  embarrassing  proportions  of  my  subject,  I have 
imperfectly  presented  it  for  consideration  ; but  trust  that  my  remarks 
may  open  lines  of  discussion  to  those  here  present  far  better  fitted 
than  I to  enter  the  lists  in  such  a debate.  These  practical  discoveries 
in  cerebral  localization,  with  the  achievements  of  antiseptic  surgery, 
constitute  the  grandest  triumphs  that  adorn  the  history  of  our  noble 
science  and  art  of  medicine. 


SURGERY  OF  THE  BRAIN, 

BASED  ON  THE  PRINCIPLES  OF  CEREBRAL  LOCALIZATION. 


BY  ROSWELL  PARK,  A.  M.,  M.  D., 

Professor  of  Surgery , Medical  Department , University  of  Buffalo. 


The  piirposes  of  this  discussion  and  the  division  of  labor  between 
the  essayists  of  the  evening  have  made  it  necessary  that  the  following- 
remarks  should  be  confined,  as  strictly  as  circumstances  may  permit, 
to  a consideration  of  the  essentially  surgical  aspects  of  the  general 
topic  of  cerebral  localization.  To  this  end  I prefer  to  restrict  myself 
in  the  main  to  the  surgery  of  cerebral  abscess  and  to  that  of  intracra- 
nial tumor.  These  are  mainly  chronic  lesions,  whose  symptoms  and 
signs  are  to  be  recognized  by  the  principles  already  so  ably  rehearsed 
by  Professor  Mills.  Indeed,  I wish  to  be  excused  from  considering, 
except  in  a casual  way,  operations  for  relief  of  recent  hiemorrhage,  a 
surgical  field  in  which  numerous  brilliant  results  have  been  of  late 
obtained,  as  well  as  those  for  epilepsy  of  traumatic  origin,  except  so 
far  as  they  are  caused  by  abscesses  or  tumor,  and  those  in  which  opera- 
tion is  indicated  by  a study  of  the  subjective  rather  than  of  the  objec- 
tive features  ; furthermore,  I must  also  omit  all  immediate  operations 
for  gunshot  or  penetrating  wounds  of  the  cranium,  unless  they,  too 
come  under  the  proper  category. 

Operations  are  undertaken  upon  the  skull,  as  they  are  upon  the 
abdomen,  either  for  exploratory  purposes  or  for  relief  of  a recognized 
lesion.  There  is  a rapidly  growing  tendency  in  favor  of  exploratory 
operations  in  each  locality,  and,  as  our  technique  improves,  our  con- 
fidence in  their  efficiency  and  safety  becomes  strengthened.  There 
was  a tune  when,  laparotomy  for  diagnosis  was  considered  quite 
unjustifiable  ; now  it  is  often  our  duty  to  perform  it.  There  was  a 
time  when  the  operation  of  trephining  had  a mortality  rate  consider- 
ably over  40  per  cent.;  now  in  proper  hands  it  has  fallen  below  3 per 
cent.  Surely  many  others  can  say,  as  can  the  writer,  that  they  have 
never  lost  a patient  as  the  result  of  this  operation.  This  means  really 

exnlna!t  ea\  T ' ’ ? easUy  SU8CePtible  of  demonstration  that 
exploratory  trephining  is  the  safer  of  the  two.  Patients  have  died 
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immediately  after  tlie  puncture  of  the  liver  or  the  lung  by  the  aspirat- 
ing needle,  but  after  similar  puncture  of  the  brain  perhaps  never.* 
These  and  other  considerations  induce  one,  then,  by  precept  as  by 
practice,  to  encourage  in  every  legitimate  way  the  early  resort  to 
exploratory  trephining. 

In  the  preparation  of  that  which  follows,  the  writer  has  not  hes- 
itated to  avail  himself  of  the  labors  and  studies  of  others,  and  freely 
acknowledges  his  indebtedness  to  the  work  of  Dr.  Ferrier,  as  well  as 
to  the  writings  of  those  masters  of  cerebral  surgery,  Professors  Berg- 
mann,  Macewen,  and  Horsley,  and  indeed  to  every  essay  upon  the  sub- 
ject which  he  could  utilize. 

Cerebral  Topographical  Anatomy. 

Here,  as  elsewhere,  our  surgical  procedures  must  be  guided  by 
accurate  anatomical  data,  and  consequently,  following  the  natural 
order,  we  must  first  consider  so  much  of  the  regional  and  surgical 
anatomy  of  the  cranium  as  concerns  present  purposes.  In  other  words, 
we  may  properly  look  to  the  neurologist  to  make  the  diagnosis,  but 
with  equal  propriety  he  may  expect  from  us  the  ability  to  find  the 
lesion.  Not  much  less  astonishing  than  the  discovery  of  the  planet 
Neptune  at  the  spot  determined  by  the  computations  of  Le  Verifier 
was  the  first  discovery  of  a cerebral  lesion  at  exactly  the  point  indi- 
cated by  a careful  study  of  somatic  disturbances  ; both  were  wonder- 
ful examples  of  inductive  reasoning. 

The  areas  which  most  concern  the  surgeon  in  this  kind  of  work  are 
those  which  cluster  along  the  fissure  of  Rolando,  and  the  proper 
determination  of  the  locality  of  this  fissure  is  to  the  surgeon  what  the 
long  base-line  is  to  the  geodetic  surveyor.  Various  rules  have  been 
laid  down  by  which  the  location  of  this  fissure  may  be  determined. 
Without  considering  all  of  them,  there  are  two  or  three  of  which  it  is 
worth  while  briefly  to  speak.  First,  it  is  necessary  to  accurately  mark 
out  two  or  three  prominences  about  the  skull  as  points  of  departure  : 
the  root  of  the  nose,  known  in  this  sense  as  the  glabella  ; the  external 
occipital  protuberance,  known  also  as  the  inion ; the  point  at  the 
vertex  of  the  skull,  half  way  between  these  two  prominences,  the 
bregma  : the  external  angle  of  the  orbit,  the  tip  of  the  mastoid  pro- 
cess, the  lower  border  of  the  alveolar  process  of  the  upper  jaw — these 
are  all  landmarks  of  importance  in  one  or  the  other  of  the  methods 

* Since  this  was  written  the  writer  has  seen  Weir's  recently  published  statement 
(•‘  Am.  Jour,  of  the  Med.  Sci.,”  September,  1888,  p.  229)  that  he  has  twice  seen  death 
follow  the  introduction  of  needles  into  the  brain,  though  to  what  depth  he  does  not 
state,  nor  does  he  give  the  size  of  the  needles.  ( Vide  below.) 
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referred  to.  Before  endeavoring  to  make  out  any  of  the  deeper  fis- 
sures, by  external  aids,  the  scalp  should  have  been  shaved.  The  fissure 
of  Rolando  has  its  upper  end  about  five  centimetres  back  of  the 
bregma,  but  it  does  not  run  quite  up  to  the  middle  line  ; its  lower  end 
lies  about  half  a centimetre  behind  the  auriculo-bregmatic  line  and  a 
little  above  an  imaginary  horizontal  line,  parallel  to  the  alveolar- 
condyloid  line,  projected  backward  from  the  superciliary  ridge  ; thus 
the  lower  end  of  the  Rolandic  fissure  will  be  found  about  six  centi- 
metres above  and  a little  behind  the  external  auditory  canal — in  other 
words,  its  lower  end  is  about  an  inch  behind  the  bifurcation  of  the 
fissure  of  Sylvius. 
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I show  you  here.  One  strip  passes  coronally  around  the  forehead, 
being  fitted  over  the  glabella  and  external  angular  process  ; another 
strip,  at  right  angles,  passes  backward  from  the  glabella  to  the  inion. 
This  strip  is  marked  with  two  scales  of  letters,  and  these  are  located 
at  points  accurately  marked  out,  according  to  the  proportion  of  fifty- 
five  and  seven-tenths  to  one  hundred.  Should  the  distance  of  the 
inion  from  the  glabella  be  found  to  be  at  a point  marked  with  a capital 
C,  the  sliding  scale  on  the  instrument  is  put  at  a corresponding  point 
marked  with  a small  c ; from  this  a projecting  arm,  fixed  at  an  angle 
of  sixty-seven  degrees,  will  be  easily  bent  down,  directly  over  the 
Rolan  die  fissure,  and  with  ah  aniline  pencil  this  may  be  traced  on  the 
surface  of  the  shaved  scalp.  Accurately  speaking,  the  fissure  of 
Rolando  is  not  a perfectly  straight  line,  inasmuch  as  it  forms  a slight 
curvature  opposite  the  lower  end  of  the  intraparietal  sulcus,  its  lower 
half  being  directed  a little  more  vertically  ; nevertheless,  the  line  thus 
marked  out  will  be  sufficiently  accurate  for  surgical  purposes. 

The  bifurcation  of  the  fissure  of  Sylvius  corresponds  to  a point  an 
inch  and  a quarter  behind  and  a quarter  of  an  inch  above  the  level  of 
the  external  angular  process  of  the  frontal  bone. 

The  fissure  of  Sylvius  divides  into  a short  anterior  and  long  pos- 
terior branch  ; it  commences  an  inch  back  of  the  external  angular 
process,  along  a line  drawn  from  this  process  to  the  occipital  protu- 
berance ; from  this  point  a straight  line  to  the  center  of  the  parietal 
eminence  marks  with  considerable  accuracy  the  course  of  the  posterior 
limb  of  this  fissure. 

The  H-shaped  junction  of  the  parietal,  the  great  wing  of  the  sphe- 
noid, the  frontal,  and  the  squamous  bones  was  termed  the  pterion  by 
Broca.  The  point  of  division  of  the  fissure  of  Sylvius  is  just  under- 
neath the  pterion.  The  line  of  the  posterior  branch  has  just  been 
indicated  ; the  anterior  branch  runs  upward  and  forward  almost 
underneath  the  line  of  the  sphenoido-squamous  suture.  This  anterior 
branch  is  important ; it  is  the  anterior  boundary  of  the  so-called  motor 
region,  while  the  posterior  branch  bounds  the  same  area  inferiorly. 
The  precentral  or  vertical  sulcus,  which  is  not  a fissure  is  of  import- 
ance, because  it  divides  two  convolutions  of  very  different  function, 
and  because  on  each  side  of  it  are  ranged  convolutions  in  which  exist 
the  most  extensive  variety  of  motor  functions.  It  runs  parallel  with 
and  just  behind  the  coronal  suture,  passing  upward  and  slightly  back- 
ward, reaching  about  to  the  center  of  the  fissure  of  Rolando,  and  there 
bending  forward.  The  inferior  frontal  sulcus  is  about  opposite  the 
temporal  ridge,  where  it  crosses  the  coronal  suture  at  the  point  termed 
by  Broca  the  stephanion  ; or,  to  be  a little  more  accurate,  this  point 
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may  be  termed  the  lower  stephanion,  while  the  upper  is  at  the  point 
where  the  superior  temporal  ridge  crosses  this  same  coronal  suture. 

Behind  the  fissure  of  Rolando  we  meet  with  the  intra-parietal  sulcus 
which  is  the  posterior  boundary  of  the  motor  area  ; its  commencement 


t 


Side  view  of  the  human  brain,  showing  location  of  motor  centers.  (By  Ferrier.) 

1 Center  for  opposite  leg  and  foot.  2,  3,  4.  Centers  for  movements  of  arms  and 
such  as  are  concerned  in  climbing,  swimming  etc  5 Cpninr  f nd  0gs 

“ “!■  rt 6-  omt» f” -5-* 

7?b-  9i  10-  °“ers 

Centers  2,  3,  4,  6 7 8 and  9 are  in  ti  ’ ’ ’ ' Centers  for  hand  and  wrist, 

involves  the  posterior ’end  of  the  first  • 12  ^henTst  f’°°tal  c°nvolution-  Center  6 
posterior  end  of  the  third  frontal  m ’ i ?■  6n°r  end  °f  the  second;  and  9,  the 

lobule,  and  11,  a b c d are  on  the  V°  ” !°n  Center  1 involves  the  posterior  parietal 
(Perrier’s  vised  ^entersl’  are  on  C°nVolution-  13  and  13' 

ital  lobe.  Centers  14  (Ferrier’s  audiLTvTJT31!001170111110^’  &ngUlar  gyrUS  and  occiP- 
noidal  convolution.  (Bramwell.)  7 DterS)  ^ °D  the  superior  temporo-sphe- 
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finally  nearly  parallel  to  the  longitudinal  fissure,  passing  around  the 
outer  end  of  the  parieto-occipital  fissure  which  is  at  the  apex  of  the 
motor  region. 

As  Amidon*  has  shown,  the  first  or  superior  frontal  convolution 
commences  about  two  centimetres  and  a half  behind  the  bregma  and 
passes  forward  nearer  the  median  line  toward  the  orbit ; the  second 
frontal  occupies  a similar  but  more  anterior  and  lateral  position  ; 
while  the  third  frontal  lies  wholly  in  front  of  the  auriculo-bregmatic 
line,  on  a plane  five  centimetres  above  the  external  auditory  meatus  ; 
its  folded  part  is  about  two  centimetres  and  a half  in  front  of  this 
linp,  or  about  two  centimetres  behind  the  external  angular  process  of 
the  frontal  bone.  The  ascending  frontal  convolution  is  in  front  of  the 
fissure  of  Rolando,  the  ascending  parietal  back  of  it,  while  the  fissure 
of  Sylvius  and  its  posterior  division  separate  the  ascending  parietal 
above  from  the  first  tempei’o-sphenoidal  convolution  beneath.  The 
more  exact  localization  of  motor  areas  can  be  seen  at  a glance  from 
the  accompanying  diagrams,  while,  for  a more  accurate  description 
of  their  exact  location,  I would  refer  to  the  paper  of  Mr.  Horsley  in 
the  “American  Journal  of  the  Medical  Sciences”  for  April,  1887, 
page  342  ; Dr.  Roberts’s  excellent  monograph  on  the  “ Operative 
Surgery  of  the  Brain”  (Philadelphia,  1885);  to  a paper  by  Mr.  Hare 
in  the  “Lancet”  for  March  3,  1888,  page  407,  and  to  the  various 
monographs  and  treatises  on  diseases  of  the  brain  which  need  not  be 
mentioned  in  detail. 

In  this  connection  it  might  be  stated  that  lesions  of  the  dura  over 
these  motor  areas  are  by  no  means  always  to  be  distinguished  from  the 
lesions  of  the  cortex  beneath  ; and  it  is  a well-established  fact  in 
surgical  pathology  that  various  disturbances  of  the  dura  can  call  forth 
symptoms  of  profound  severity.  The  researches  of  Duret  “ On  the 
Role  of  the  Dura  Mater  and  its  Nerves  in  Cerebral  Irritation”  have 
shed  a great  deal  of  light  on  the  functions  of  this  membrane.  In  this 
respect  Duret  shows  that  the  dura  mater  contains  an  abundance  of 
sensory  nerves  which  are  extremely  excitable,  these  nervous  filaments 
being  supplied  from  the  fifth  pair.  It  is  known  that  irritation  of  the 
branches  of  the  fifth  often  produces  reflex  spasms  which  may  radiate 
down  the  cord,  mainly,  but  not  always,  on  the  same  side  ; or  which 
may  produce  contractures  of  the  muscles  of  organic  life,  pain,  hyper- 
esthesia, neuralgias,  and  many  other  reflex  sensory  or  motor  phe- 
nomena. _ . 

These  symptoms  tend  to  diffuse  and  invade  neighboring  groups  of 

muscles.  They  have  never  the  localization,  the  measured  and  pur- 

* Medical  News,  June  21,  1884. 
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posed  character,  of  contractions  which  belong  to  lesions  of  the  cortex. 
They  frequently  become  transformed  into  permanent  contractures. 
The  reflex  vaso-motor  disturbances  due  to  irritation  of  the  nerves  of 
the  dura  mater  consist  in  spasms,  or  congestive  paralyses  of  the  cere- 
bral and  ocular  vessels,  either  on  the  same  or  the  opposite  side.  These 
facts  are  important  to  pathologists,  as  they  show  the  great  influence 
of  irritation  of  the  nerves  of  the  dura  mater  on  cerebral  vascular  con- 
ditions and  on  the  organs  of  sense,  and  shed  light  on  the  causation  of 
secondary  effects  in  cerebral  traumatism — that  is,  on  the  congestions 
and  inflammations  of  the  cerebral  membranes.  Destructive  lesions 
cause  local  anesthesia  of  the  dura  mater. 

I have  taken  this  statement  in  &xtenso  from  Duret  because  of  its 
importance.  These  observations  on  lesions  of  the  dura,  coupled  with 
those  confined  to  the  brain  proper,  lead  me  to  simply  make  this  remark 
in  addition  to  what  has  already  been  said  : It  is  enough  for  the  sur- 
geon that  a lesion  of  some  kind  can  be  located  with  reasonable  accu- 
racy. It  matters  not  whether  this  is  an  old  irritative  lesion  of  the 
dura,  an  acute  suppurative  process  anywhere  between  the  bone  and 
the  brain,  or  an  abscess  or  a tumor  in  the  brain  itself.  The  indication 
foi  exploration  is  just  as  strong,  and  it  is  the  surgeon’s  bounden  duty 
to  penetrate  the  bony  roof  of  the  brain  and  be  prepared  to  do  any- 
thing which  may  appear  to  be  indicated,  just  as  in  abdominal  surgery 
one  begins  an  operation  as  an  exploration,  being  prepared  to  meet  the 
indication  upon  anything  which  may  be  discovered  within. 

While  the  cerebellum  is,  in  the  future,  to  be  by  no  means  exempt 
fiom  surgical  invasion,  we  are,  nevertheless,  not  here  bewildered  by 
such  a wealth  of  topographical  boundaries  and  divisions.  It  lies 
entirely  beneath  the  tentorium,  which  divides  to  form  the  lateral  sinus. 

his  sinus  follows  a line  nearly  corresponding  to  the  superior  curved 
line  of  external  occipital  surface,  but  a little  below  it.  It  would  be 
best  m operating  to  allow,  at  all  events  at  first,  half  an  inch,  and  even 

that  the  torluSTw  n'  W“h  °aUti°n'  Jt  must  als0  be  remembered 
that  the  torcula  Herophili  is  seldom  exactly  centrally  situated-most 

inehoiiefth  'U  1 k7Jl,(  left— ancl  that  the  region  three-quarters  of  an 
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When  and  Where  can  one  Trephine  with  Safety  and  Where  should 
one  avoid  Perforation  of  the  Bone? 

Probably  tbe  safest  rule  to  follow  is  that  the  first  application  of  the 
trephine  should  be  over  those  well-known  areas  of  the  skull  which  do 
not  overlie  large  vascular  channels,  as,  for  instance,  those  points 
where  one  may  wound  the  middle  meningeal  artery,  the  superior 
longitudinal  sinus,  the  lateral  sinus,  the  occipital  sinus,  and  so  forth  ; 
but,  after  an  opening  has  been  made  at  points  free  from  this  danger, 
it  may  be  extended  in  any  direction,  to  any  required  extent,  with  a 
feeling  of  security,  inasmuch  as  the  larger  the  opening,  the  better 
our  ability  to  cope  with  haemorrhage,  no  matter  what  its  source. 
Haemorrhage  from  the  middle  meningeal  artery  can,  under  these  cir- 
cumstances, be  easily  arrested.  Our  greatest  hesitation  would  be  with 
regard  to  opening  one  of  the  sinuses  of  the  skull.  Two  dangers 
attend  such  an  accident — one  of  a fatal  air  embolism,  as  has  happened 
to  Volkmann  in  the  removal  of  a sarcoma  of  the  vertex  of  the  skull  ; 
the  other,  that  of  profuse  haemorrhage.  The  former  danger  is  almost 
a theoretical  one,  since  operations  on  the  brain  proper  are  not  nearly 
so  likely  to  lead  to  this  accident  as  lesions  involving  the  bony  skull 
itself.  The  latter  is  one  which  experience  has  taught  is  by  no  means 
fatal  ; for,  should  haemorrhage  thus  occur  from  a sinus,  the  sinus  itself 
may  be  plugged,  or  its  wound  may  be  closed  with  a fine  needle  and 
suture.  Indeed,  Bergmann  entirely  removed  a part  of  the  superior 
longitudinal  sinus  in  one  of  his  cases.  The  researches  of  Schellmann 
have  shown  that  the  integrity  of  one  sinus  at  least  may  be  destroyed 
without  any  serious  effect  upon  the  brain  itself  ; though,  theoreti- 
cally, one  must  perhaps  hold  to  the  opinion  that  the  liability  to 
cedema  of  the  brain  will  thereby  be  increased. 

Parts  of  the  Brain  which  may  be  considered  as  Proper  Fields  for 

Operation. 

A variety  of  cases,  some  slight,  some  terribly  severe  in  their 
destructive  effects,  have  shown  that,  after  all,  there  is  but  a compaia- 
tively  small  portion  of  the  brain  which  can  not  be  considered,  in 
some  sense,  superfluous.  We  find  that,  after  destruction  of  one  part, 
another  part,  by  a species  of  substitution,  takes  up  its  action  ; and  we 
find  from  experiments  on  animals  that  large  portions  of  more  than  one 
hemisphere  may  be  removed  without  serious  consequences.  We  may 
reasonably  say  that  a tumor  or  an  abscess  in  the  brain,  whose  bound- 
aries are  continually  enlarging,  and  which  is  consequently  causing  an 
increasing  amount  of  destruction,  is  doing  more  harm  than  can  be 
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done  by  the  surgeon’s  knife  which  shall  judiciously  remove  it,  and 
thus  take  away  the  possibilities  of  harm  caused  by  such  a lesion.  We 
may  say,  almost  without  question,  that  any  part  of  the  hemispheres 
is  amenable  to  surgical  attack,  and  at  least  a large  portion  of  the 
cerebellum  ; only  the  basal  ganglia,  the  pons,  and  the  medulla  can 
now  be  considered  sacred,  partly  on  account  of  their  inaccessibility, 
partly  on  account  of  their  primary  functions.  Further  and  more 
extensive  experience  may  in  some  slight  degree  modify  this  statement, 
but  it  seems  as  though  we  were  justified  in  making  it  with  a reason- 
able degree  of  assurance.  If  we  have  any  doubts  in  the  matter  at  all, 
they  are  with  reference  to  the  cerebellum.  The  cases  of  Hulke, 
Horsley,  Weir,  Suckling,  and  Hahn,  have  shown  that  this  part  of  the 
brain  is  amenable  to  surgery,  but  we  are  not  sure  as  to  just  what 
extent.  The  case  of  Detmold,  elsewhere  alluded  to,  showed  years 
ago  how  deep  collections  of  pus  might  be  evacuated  ; and  a case 
recently  reported  by  Dr.  Blake,  of  Baltimore,  in  the  “ Philadelphia 
Medical  Times,”  July  2,  1888,  also  the  celebrated  case  of  which  the 
specimen  is  nowin  Harvard  Museum,  or  that  reported  in  the  “Medical 
Press  of  Western  New  York”  for  August,  1888,  along  with  many 
others,  will  show  that  extensive  or  deep  wounds  are  not  necessarily 
fatal. 


Cerebral  and  Cerebellar  Abscess. 

In  his  recent  masterly  paper,  Bergmann,*  in  considering  this  topic, 
laj/s  stress  on  the  fact  that  abscess  of  the  brain  in  adults  has  but  one 
result  death  ; and  that  the  surgeon’s  knife  offers  the  only  relief. 
The  greatest  difficulty  lies  in  exactly  diagnosticating  the  nature  and 
locality  of  the  trouble.  So  far  as  we  know,  there  is  no  such  thing  as 
idiopathic  abscess  of  the  brain  ; it  is  always  a sequel  either  of  some 
external  wound  of  the  head  or  of  some  extension  from  diseased  sur- 
rounding bone.  The  only  exceptions  to  this  statement  are  to  be  found 
m the  case  of  Pyemic  or  tuberculous  abscesses.  Multiple  abscesses 
are  almost  invariably  metastatic,  and  consequently  imply  pymmic 
process,  though  a few  exceptions  have  been  reported. 

Bergmann  assigns  a distinct  place  to  acute  cortical  abscesses  which 
form  just  underneath  a point  of  fracture  or  of  injury,  which  are  to  be 

to unf 1 1 y <listUrbanoe  of  baling,  altered  aspect  of  the 

of  pus ; °r’ if  these  be  not  n°ted  Prob. 

e,  y le  symptoms  of  an  acute  meningitis.  Nevertheless  it 
no  a ways  easy  to  distinguish  between  such  an  abscess  and  a sup- 
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purative  meningitis  ; either  may  cause  paralytic  phenomena.  The 
latter  is  perhaps  more  betokened  by  the  changes  of  the  incompletely 
healed  wound  than  by  pathognomonic  symptoms.  A leptomeningitis 
may  develop  with  almost  lightning-like  rapidity,  whereas  time  is 
required  for  the  formation  of  an  abscess.  W e scarcely  expect  an  abscess 
to  give  characteristic  signs  before  the  second  week.  If  slower  than  this, 
ample  time  has  been  given  for  such  adhesions  to  form  as  may  consti- 
tute an  effectual  barrier  to  the  advance  of  pus.  Under  such  circum- 
stances we  have  a localized  collection  of  pus  rather  than  a diffuse 
meningitis — one  which  can  be  easily  opened  and  drained. 

There  is  a notable  difference  between  these  superficial  abscesses 
which  develop  in  a few  days,  usually  with  symptoms  that  remind 
one  constantly  of  a leptomeningitis  acuta,  and  the  formation  of  those 
deeper  collections  of  pus  in  the  brain  which  may  lie  dormant  for 
weeks,  months,  or  even  years.  The  former  are  the  direct  result  of 
surface  lesions.  The  latter  are  not  to  be  thus  explained.  Only  excep- 
tionally do  we  see  evidences  of  extensive  external  lesions.  Even  vio- 
lent injuries,  such  as  cause  concussion,  are  not  often  followed  by  them. 
They  correspond  to  the  abscesses  which  form  in  bone — e.  (/.,  the 
femur — and  are  the  result  of  intermittent  processes.  Between  the  pus 
and  the  cortical  surface  lies  apparently  healthy  brain-matter  ; whether 
the  exciting  impetus  is  transmitted  along  the  lymph-vessels  or  the 
blood  channels  is  not  now  clearly  made  out. 

It  is  the  peculiarity  of  cortical  abscesses  to  follow  more  or  less 
superficial  wounds  ; the  deep  ones  seldom  if  ever  have  such  a history. 
The  latter  more  commonly  are  associated  with  foreign  bodies  or  par- 
ticles of  bone  driven  deeply  in.  Protracted  external  suppuration 
does  not  seem  to  predispose  toward  them  of  itself,  unless  followed  by 
caries  or  necrosis. 

Another  and  non-traumatic  class  of  abscesses  is  that  connected  with 
disease  of  the  middle  ear,  or  non-traumatic  suppuration  in  other  parts 
of  the  bony  envelope  of  the  brain.  Nearly  half  of  the  entire  number 
of  cerebral  abscesses  have  this  origin.  It  is  only  chronic  otitis  media 
suppurativa  which  leads  to  this  result.  Acute  brain  symptoms  have 
followed  acute  ear  trouble,  but  never  a brain  abscess.  The  method  of 
their  extension  is  too  well  known  to  need  description  here. 

The  position  of  abscesses  connected  with  middle-ear  disease  is  of 
surgical  interest.  Almost  without  exception  they  are  found  either  in 
the  temporal  lobe  or  in  the  cerebellar  hemisphere  ; in  children  most 
commonly  in  the  former  ; in  adults  in  the  latter. 

One  of  the  most  uncertain  features  about  all  of  these  deep  abscesses 
is  the  date  of  their  origin.  Suppurative  processes  in  other  parts  of 
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the  bony  skull  have  a similar  influence  in  determining  deep  brain 
abscess.  Perforating  tubercular  disease  of  the  bone  at  any  point  may 
lead  to  abscess  beneath  ; so  may  caries  of  the  ethmoid  or  frontal,  or 
ulcerative  disease  in  the  nose. 

The  symptoms  of  deep  brain  abscesses  may  be  divided  into  three 
groups,  according  to  their  cause  : 

1.  Those  which  are  inseparable  from  indications  of  suppuration. 
Such  are  those  disturbances  which  may  follow  any  deep-seated  foreign 
mass. 

2.  Symptoms  of  increased  intra-cranial  pressure  and  disturbed  rela- 
tions. 

3.  Special  symptoms  by  which  the  locality  of  the  disturbance  may 
be  ascertained  (localization). 

(1)  Of  all  these  symptoms  and  signs,  fever  is  the  most  significant. 
This  may  be  very  irregular  with  long  periods  of  intermission.  This 
is  of  less  value  when  there  is  coincident  suppurative  disease  of  the 
middle  ear,  since  it  may  thus  be  accounted  for. 

(2)  The  most  significant  symptom  of  increased  pressure  is  headache 
— a persistent  headache,  varying  in  degree,  always  worse  when  the 
patient’s  temperature  is  raised.  Everything  which  can  increase  intra- 
cranial blood-pressure — use  of  alcohol,  too  low  position  of  head,  etc. — 
increases  the  pain.  In  middle-ear  cases  the  headache  is  more  fixed  and 
localized.  It  is  increased  by  percussion  over  the  affected  area. 

Other  pressure  symptoms  are  less  frequent  in  abscess  cases  and  more 
variable.  Marked  alterations  of  praise  and  respiration  rate,  a pulse 
even  as  low  as  30,  and  Cheyne-Stokes  respiration  with  coma,  have 
been  noted.  These  alarming  symptoms  may  shortly  subside,  however, 
and  such  changes  for  the  better  and  worse  are  much  more  common  in 
abscess  than  in  brain  tumor.  Choked  disc  is  also  less  frequent  in  cases 
of  abscess. 

(3)  Localization  symptoms  are  often  conspicuous  when  the  abscess 
is  in  the  motor  area,  the  reverse  when  in  the  frontal,  temporal,  or 
occipital  lobes.  The  local  disturbances  may  be  easily  confused  with 
those  caused  by  simple  degenerative  jirocesses  (softening),  such  as  in 
all  probability  are  actually  taking  place  around  the  abscess.  In  case 
the  abscess  subsides  into  inactivity  and  is  followed  by  cessation  and 
contraction,  the  local  symptoms  may  much  improve.  The  pus  collect- 
ing in  the  depths  of  the  hemispheres  may  only  separate  the  motor 
impulse  conducting  paths,  without  materially  affecting  their  integrity. 
So  long  as  the  gray  matter  is  undestroyed,  the  collection  of  pus  may 
assume  large . dimensions,  even  involve  almost  an  entire  hemisphere, 
anc  still  no  intense  motor  disturbance  appear.  But  the  nearer  it 
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approaches  the  cortex,  and  the  more  destruction  it  causes  there,  the 
more  we  may  expect  motor  disturbances. 

Like  others,  Bergmann  lays  considerable  stress  on  local  elevation  of 
temperature  over  the  abscess.  General  experience  shows  this  to  be  a 
s^n  of  great  value  when  met  with,  but  one  the  absence  of  which  need 
by  no  means  negative  a diagnosis  if  made  on  other  rational  grounds. 

The  same  writer  also  maintains  that  there  is  less  probability  of  early 
recognition  of  abscess  in  the  frontal  lobes,  since  it  is  well  known  that 
these  may  be  almost  totally  destroyed  without  symptoms.  But  the 
largei  it  glows  and  the  further  its  encroachments  extend  posteriorly, 
the  more  likely  are  we  to  get  disturbances  of  speech,  or  paralytic  fea- 
tures about  the  face  or  eyes.  Bergmann  says  facial  paralysis  implies 
that  the  abscess  in  the  frontal  lobe — if  such  there  be — is  large. 

Certain  peculiar  features  are  alleged  to  pertain  to  abscess  in  the 
temporal  region.  Thus  Wernicke  has  stated  that  there  is  a peculiar 
disturbance  of  speech  which  points  especially  to  this  lobe  as  the  local- 
ity of  the  disturbance.  This  is  the  confusion  of  corx-ect  with  incor- 
rect or  fictitious  (“  erclichteten  ”)  words  ; it  is  a species  of  aphasia 
implying  interruption  in  coordination  which  results  from  trouble  at 
this  point. 

Abscesses  in  the  cerebellum  for  the  most  part  go  unrecognized. 
Frequent  and  severe  attacks  of  vertigo,  along  with  headache,  loss  of 
sensibility  and  of  motion,  are  indications  not  usually  lacking.  Accord- 
ing to  Nothnagel,  a staggering  or  swaying  gait  would  imply  lesion  of 
the  vermiform  portion.  But  a collection  of  pus  above  the  tentorium 
may  produce  similar  disturbance  in  the  underlying  cerebellum  by 
mere  pressure. 

In  a paper  on  “ Surgical  Interference  in  Cerebral  Abscesses,”  by  Dr. 
Nancrede,  of  Philadelphia,*  some  valuable  hints  concerning  the  diag- 
nosis of  cerebral  abscesses  are  given.  He  believes  that  such  abscesses 
are  accompanied  in  most  cases  by  a subnormal  temperature.  Where 
a high  local  temperature  is  noted,  either  the  pus  is  from  a localized 
inflammation  of  the  arachnoid,  limited  by  adhesions,  or  else  there  is  a 
meningitis  in  addition  to  the  abscess.  If  originating  from  ear  disease, 
where  the  abscess  is  secondary,  the  temperature  is  usually  above  nor- 
mal, although  not  invariably  so.  When  the  motor  area  is  involved, 
diagnosis  is  easy  ; where  the  motor  area  is  not  involved  or  has  not 
been  primarily  affected  nor  injured,  chance  only  can  lead  to  a deter- 
mination as  to  the  location  of  the  pus.  His  paper  is  additionally  valu- 
able on  account  of  the  cases  to  which  it  calls  attention. 


* Transactions  of  the  American  Surgical  Association,  vol.  ii.,  p.  85. 
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In  the  Edinburgh  Med.  Journal,*  McBride  and  Miller  have  given 
some  valuable  hints  as  to  the  diagnosis  and  treatment  of  cerebral 
abscess  due  to  disease  in  the  ear.  When  the  auditory  nerve  is  intact 
the  brain  abscess  is,  in  all  probability,  located  in  the  neighborhood  of 
the  tympanum.  In  this  case  one  should  trephine  above  and  a little  in 
front  of  the  external  meatus.  It  would  be  well  to  so  plan  the  external 
incision  that  one  can  also  attack  the  mastoid  process.  When  the  audi- 
tory nerve  is  involved,  the  pus  will  usually  be  found  beneath  the  ten- 
torium cerebelli.  In  case  of  thrombosis  of  the  lateral  sinus,  one  had 
better  abstain  from  operation.  If,  instead  of  an  abscess,  one  comes 
down  upon  a diffuse  meningitis,  the  operation  will  still  be  serious. 
McBride  calls  attention  to  the  fact  that  in  suppuration  of  the  mastoid 
cells  there  will  usually  be  pain  on  pressure  over  the  process.  In  cases 
of  chronic  suppurative  disease  in  the  ear,  it  is  better  not  to  wait  too 
long  before  opening  the  mastoid,  if  there  is  any  reason  to  suspect  the 
presence  of  pus. 


Iu  the  treatment  of  mastoid  disease  it  occasionally  happens  that 
opening  the  mastoid  and  detecting  pus  the  surgeon  comes  to  a halt 
because  he  considers  that  he  has  done  enough  in  the  absence  of  clear 
indication  to  the  contrary.  It  may  happen  that  subsequently  cerebral 
symptoms  supervene  which  point  toward  an  abscess  in  the  brain  ; in 
such  a case  it  will  be  proper  to  enlarge  the  original  mastoid  perfora- 
tion to  the  necessary  extent,  to  expose  the  dura,  and  to  explore  with  a 
hollow  needle.  If  pus  is  found,  the  abscess  is  treated  as  usual  ; if  no 
pus  is  found,  no  harm  will  have  been  done. 


It  has  been  a number  of  times  shown  that  the  temporo-sphenoidal 
legion  of  the  brain  better  tolerates  surgical  interference  than  almost 
any  other  part  of  it.  If  it  should  be  generally  taught  that,  anatomi- 
cally and  surgically,  no  good  reasons  exist  why  opening  of  the  dura 
and  draining  of  the  middle  fossa?  should  not  be  practiced  in  cases  of 
suppurative  meningitis,  we  should  not  have  the  sad  fact  to  contem- 
plate that  so  many  of  the  cases  of  cerebral  abscess  due  to  ear  disease 
die  unrelieved  by  mastoid  operation.  If  cerebral  abscess  can  be  ex- 
cluded in  favor  of  an  abscess  in  the  cerebellum,  no  hesitation  should 
be  felt  m trephining  through  the  skull  below  the  tentorium.  Mr. 
Barker  has  laid  down  an  excellent  rule  in  such  cases— namely,  to  ex- 
plore the  opening  of  the  mastoid  vein  at  once  ; if  purulent  softening 
has  extended  backward  toward  the  cerebellum  from  the  ear,  some  of 
t e discharge  will  be  found  oozing  from  this  opening.  Not  enough 
attention  has  been  paid  to  his  observations. 

In  the  general  diagnosis  of  cerebral  abscesses  it  is  necessary  to  re- 
t May-  188h  P-  896,  and  June,  p.  995. 
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member  that  there  is  usually  a latent  period,  devoid  of  all  brain  symp- 
toms, which  may  continue  for  an  indefinite  time,  from  a few  days  to 
several  years.  The  stage  of  active  symptoms  is  usually  ushered  in  by 
more  or  less  headache  and  slight  rise  in  temperature  ; local  or  motor 
symptoms  can  be  expected  only  when  the  abscess  is  in  the  motor  area 
of  the  brain.  With  regard  to  the  operative  procedure,  it  is  worth 
while  to  remember  that  Renz  published  in  1867  a case  in  which  a 
traumatic  cerebral  abscess  was  reopened  on  account  of  symptoms  of 
compression.  In  this  case  Renz  practiced  regularly  a series  of  aspira- 
tions, emptying  the  abscess  cavity  through  a small  hollow  needle 
twice  a day  for  six  weeks.  Aspirations  were  discontinued  during  the 
sixth  week,  but  had  to  be  resumed  five  days  later,  and  were  continued 
six  weeks  longer.  The  patient  recovered  in  half  a year,  and  has  since 
remained  well.  This  is  the  first  case  on  record  of  systematic  and  in- 
tentional aspiration  of  cerebral  abscess.  At  the  present  day  no  one 
would  think  of  practicing  this  method,  but  would  make  continuous 
drainage.  When  we  remember  that  abscesses  large  enough  to  cause 
cerebral  symptoms  usually  have  a cavity  at  least  large  enough  to  find 
and  empty,  we  should  be  less  unwilling  to  trephine  and  explore  when 
we  suspect  the  presence  of  one. 

In  1855  Detmold  opened  the  lateral  ventricle  with  a knife  and  evac- 
uated a quantity  of  pus,  his  patient  dying  later.  In  this  instance  he 
set  an  example  of  free  evacuation  of  pus  from  the  depths  of  the  brain, 
which  surgeons  were  uniformly  slow  in  following.* 

The  question  whether  it  is  best  to  wash  out  an  abscess  in  the  brain 
after  it  has  been  freely  opened  is  one  not  yet  positively  answered,  au- 
thorities disagreeing  ; however,  it  would  seem  as  clearly  indicated  to 
thus  cleanse  a pus  cavity  in  the  brain  as  anywhere  else,  especially  so 
where  the  pus  is  foetid  as  it  is  in  many  of  these  cases.  Fenger  has 
suggested  that  possibly  oedema  or  encephalitis  in  the  neighboring  por- 
tions, which  are  more  dangerous  than  the  abscess  itself,  may  be  by 
this  measure  prevented. 

Operation  for  Abscess  of  the  Brain. 

Directions  have  been  given  by  so  many  writers  as  to  how  to  proceed 
in  cases  of  suspected  or  certain  abscess  of  the  brain  that  it  hardly 

* Dr.  Detmold’s  case  was  reported  in  “ The  American  Journal  of  the  Medical  Sci- 
ences,” 1850.  The  brain  was  exposed  on  account  of  necrosis;  as  exposed,  it  was  felt  to 
be  fluctuating ; the  opening  was  in  the  left  frontal  region,  twelve  centimetres  square- 
Some  four  ounces  of  pus  were  evacuated,  and  the  patient  immediately  opened  his  eyes 
and  answered  questions.  The  patient  died  over  a month  later,  and,  on  autopsy,  pus 
was  found  in  both  ventricles. 
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seems  necessary  to  repeat  them  here.  The  reader  interested  in  secur- 
ing explicit  directions  is  referred  to  the  papers  of  Fenger  and  Lee,* 
Nancredef  and  Weir.J  These  operations  are  to  a considerable  extent 
satisfactory,  since  the  lesions  can  he  diagnosticated  with  some  cer- 
tainty. The  indication  is  not,  under  all  circumstances,  to  operate  on 
every  case  of  abscess,  or  on  tliose  of  every  part  of  the  brain  ; we  have 
probably  yet  to  learn,  so  far  as  clinical  experience  can  teach  us,  what 
to  attack  and  what  to  leave  alone. 

Traumatic  brain  abscesses  have  long  been  known,  but  until  recently 
operators  have  satisfied  themselves  with  incising  the  dura  and  doing 
nothing  more.  Quesnay  and  La  Peyronie  expressed  a wish  to  explore 
deeper,  but  yielded  to  the  conservatism  of  their  day  and  did  not. 
Dupuytren  was  the  first  to  put  a bistoury  into  the  brain  and  thereby 
evacuate  pus.  Unfortunately,  the  death  of  his  patient  for  a long  time 
deterred  others.  Perhaps  the  next  one  to  imitate  him  was  Detmold. 
With  the  introduction  of  aspiration  methods  the  hollow  needle  came 
naturally  to  be  suggested  for  brain  exploration.  The  dangers  of  this 
procedure  are  certainly  small ; indeed,  the  more  certain  the  diagnosis 
of  abscess,  the  less  the  danger.  And  yet  less  than  five  years  ago  > 
when  the  writer  ventured  to  read  a paper  on  this  subject  and  to  report 
cases  in  which  he  had  resorted  to  it  without  harm  to  the  patients,  more 
than  one  friend  whose  judgment  he  valued  advised  him  not  to  publish 
it  lest  he  bring  discredit  on  method  and  writer  alike. 

The  most  painstaking  investigations  which  have  been  made  in  this 
direction  are  those  of  Spitzka.§  He  has  made  careful  search  in  brains 
after  exploratory  puncture  had  been  done.  In  an  autopsy  three  months 
after  three  needle  punctures  had  been  made  no  indication  of  puncture 
could  be  found  in  dura,  pia,  nor  the  surface  of  the  brain.  After  mak- 
ing thin  sections  of  the  region  involved,  three  dark -bluish  lines  were 
found  extending  vertically  to  the  surface.  These  were  found  to  be 
minute  pencils  of  coagulated  blood.  There  were  no  spider  cells,  nor 
indications  of  the  slightest  inflammatory  disturbance,  nor  did  neigh- 
boring nerve  cells  show  any  change.  Several  times  after  injecting 
foul  or  irrigating  material  into  the  brains  of  dogs,  for  experimental 
work,  he  failed  absolutely  to  find  any  track  of  the  needle  or  trace  of 
its  having  entered  the  tissues,  even  though  the  foreign  material  in- 
jected through  it  was  found  encapsulated. 

In  one  case,  however,  after  thirteen  months,  the  entire  channel  made 
by  the  needle  was  plainly  visible.  The  obliteration  of  the  needle 

* Am.  Jour,  of  the  Med.  Sci.,  July,  1884,  p.  17. 
f Med.  News,  Jan.  28,  1888. 

§ Trans,  of  the  Am.  Neurological  Assn.,  1887. 


\ Med.  Record,  April  9,  1887. 
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tracks  was  most  conspicuous  in  the  largest  and  most  vigorous  animals. 
Referring  to  tlie  depth  to  which  needles  may  be  passed,  he  advises 
that  they  should  never  be  introduced  so  far  as  the  internal  capsule, 
the  contiguous  ganglia,  nor  the  lateral  ventricles,  merely  for  explora- 
tory purposes,  unaided  by  positive  clinical  indications  of  the  location 
of  the  disease.  Certainly  the  dangers  of  exploration  with  a small 
aspirating  needle  are  slight. 

But  little  more  dangerous  is  an  incision  into  the  cortex.  Among 
the  hundreds  or  thousands  of  expeidments  on  the  brains  of  animals, 
how  little  evidence  of  the  harmfulness  of  this  measure  can  be  ad- 
duced! Almost  invariably  no  unpleasant  effect  follows. 

Next  to  the  danger  of  doing  anything  of  this  kind,  that  from  hem- 
orrhage has  been  the  greatest  in  common  estimation.  But  even  this 
has  been  greatly  overestimated.  Most  of  the  blood  comes  from  the 
vessels  of  the  pia  rather  than  from  the  brain  matter  proper.  The  pic- 
ture of  a traumatic  apoplexy  may  be  most  unpleasant,  but  is  a most 
improbable  one.  In  the  use  of  the  temporary  tampon  we  possess  an 
effectual  method  of  combating  this.  And  if  it  is  the  vessels  of  the 
pia  which  particularly  give  trouble,  they  may  be  lifted  up  from  their 
resting  places  and  secured,  or  one  may  follow  the  suggestions  of 
Fluhrer  or  Nancrede  and  leave  one  or  more  small  serres-fines  in  place 
for  a day  or  two.  We  must  only  remember  that  the  cerebral  arteries 
are  all  terminal. 

It  has  been  shown  that  the  brain  resembles  the  kidney  in  this 
respect — i.  e.,  that  its  proper  vessels  are  excentrically  directed  and  run 
almost  perpendicularly  to  its  surface  ; consequently,  if  an  incision  be 
made  in  this  same  relative  direction,  but  few  of  these  will  be  wounded. 
It  has  also  been  shown  that,  while  oozing  from  such  a wound  may  be 
for  the  moment  rather  free,  it  will  readily  subside  after  the  insertion 
for  a moment  of  a tampon  or  sponge.  The  danger  of  haemorrhage, 
primary  and  secondary,  will  be  alluded  to  again  further  along. 

With  regard  to  brain  abscess  consequent  upon  middle-ear  disease  we 
have  only  to  add  some  suggestions  as  to  the  best  points  at  which  to 
trephine.  According  to  Bergmann,*  the  best  position  for  application 
of  the  instrument  is  above  and  behind  the  ear.  Draw  a line  from 
the  lower  border  of  the  orbit  to  the  middle  of  the  external  ear,  and 
continue  it  backward.  Four  centimetres  back  from  the  external 
auditory  meatus  erect  a perpendicular  to  this  line,  and  at  a point 
four  to  five  centimetres  above  the  first,  on  this  second  line,  the  mid- 
dle temporal  lobe  will  be  reached,  without  danger  of  injuring  the 
posterior  branch  of  the  middle  meningeal  artery — a danger  nearly  un- 

* l.  c.,  p.  801. 
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avoidable  if  the  trephine  be  applied  just  above  or  a little  in  front  of 
the  ear. 

Macewen  has  proposed  to  make  the  first  pei’foration  through  the 
sqamous  bone  six  centimetres  above  the  ear,  and  then  to  follow  with 
a second  counter-opening  on  a level  with  the  floor  of  the  abscess, 
wherever  this  may  be.  Numerous  cases  are  on  record  where  death  has 
resulted  from  failure  to  make  this  second  opening  (Nancrede), 
although  Bergmann  considers  such  through  drainage  inadvisable, 
holding  that  a single  opening  is  sufficient  if  drainage  is  favored  by 
position  ; irrigation,  even,  in  his  opinion,  being  at  times  injurious. 

If  abscess  in  the  cerebellum  is  suspected,  important  information 
may  be  gathered  by  an  incision  from  the  mastoid  foramen  to  the  mas- 
toid-occipital fissure.  If  pus  appear  here,  along  the  vein  or  under  the 
periosteum,  then  it  is  probable  that  it  has  worked  its  way  into  the  pos- 
terior fosste  of  the  skull  and  determined  an  abscess  in  its  contents.  For, 
as  Mr.  Barker  * says  “ if  there  be  inflammation  in  the  posterior  aspect  of 
the  petrous  bone,  it  can  hardly  reach  the  cerebellum  without  forming 
a layer  of  pus  under  the  dura  mater  of  the  lateral  sinus.”  Any  exten- 
sive operative  procedure  upon  the  cerebellum  means  attacking  it 
below  the  tentorium.  An 'aspirator  needle  might  be  passed  into  the 
cerebellum  through  this  membrane  from  above,  but  any  tumor  or  ab- 
scess which  it  is  proposed  to  radically  attack  must  be  reached  from 
below  the  tentorium.  ( Vide  the  remarks  above  on  Topographical 
Anatomy.') 

Brain  Tumors. 

The  various  tumors  of  the  brain  are  no  longer  of  interest  solely  to 
the  clinician  and  the  pathologist.  Thanks  to  the  researches  of  these 
gentlemen,  a field  of  cerebral,  and  I may  add  cerebellar,  surgery  has 
been  opened  to  us  which  was  a few  years  ago  literally  terra  incognita. 
Prompted  by  the  brilliant  discoveries  of  Efitzig,  Fritsch,  Ferrier,  and 
others  only  less  well  known,  Macewen,  Godlee,  and  Horsley  ’were 
quick  to  take  practical  advantage  of  their  results  and  to  inaugurate  a 
new  era  in  surgical  achievements — an  epoch,  indeed,  whose  remarkable 
results  have  only  been  surpassed  by  Mr.  Horsley’s  recent  successful 

removal  of  a myxoma  from  the  spinal  cord,  and  Macewen’s  somewhat 
similar  cases. 

Indeed,  if  you  will  pardon  the  moment’s  digression,  so  astonishing 
have  been  the  advances  of  the  past  twenty  years  that  one  finds  ample 
j testification  in  maintaining  that,  with  the  sole  exception  of  the  science 
of  electricity , nowhere  in  the  whole  domain  of  theoretical  or  applied 

* British  Medical  Journal,  December  11,  1886,  p.  1155. 
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science  has  progress  been  so  rapid  or  visible  results  so  remarkable  as 
in  surgery.  So  far  as  operative  surgery  is  concerned,  it  can  now  rank 
as  an  exact  science. 

But  little  must  beie  be  said  about  brain  tumors  save  in  a purely 
operative  sense.  Their  general  features,  which  most  concern  the  sur- 
geon, have  been  well  summarized  in  a paper  read  by  Dr.  Zenner  before 
the  Cincinnati  Academy  of  Medicine,  February  1,  1886.  The  prin- 
cipal features  of  a brain  tumor  which  produces  symptoms  are  : first, 
its  location ; second,  its  size  ; third,  its  character  ; fourth,  rapidity 
and  manner  of  its  growth ; and  fifth,  extent  to  which  it  affects  the 
surrounding  brain.  The  various  ways  in  which  a tumor  may  produce 
symptoms  are  : first,  by  increased  pressure  ; second,  by  direct  influ- 
ence on  brain  tissue.  When  a tumor  is  in  the  cortex,  the  adjoining 
brain  gradually  accommodates  itself,  to  a certain  extent,  to  the  increas- 
ing pressure  ; at  the  base  or  in  the  neighborhood  of  the  nerve  trunks 
such  condition  is  not  met  with  in  many  cases.  When  a part  of  the 
cortex  has  been  destroyed,  another  part  assumes  a certain  portion  of 
its  function.  The  symptoms  produced  by  these  changes  may  arise 
either  from  loss  of  function  or  from  irritation.  Nerves  may  be  com- 
pressed where  they  pass  through  the  dura,  or  directly  in  their  course, 
or  by  enlarged  blood-vessels.  Convulsions  may  occur  from  tumors  in 
any  part  of  the  brain  ; optic  neuritis  is  by  no  means  common.  The 
chief  localizing  symptoms  are  paralysis  of  the  cranial  nerves,  hemi- 
plegia, monoplegia,  hemianaesthesia,  partial  spasms,  reeling  gait,  apha- 
sia, and  hemiopia.  In  the  frontal  lobes,  the  corpora  striata,  and  the 
optic  thalami,  brain  tumors  are  frequently  latent.  When  an  individual 
suffers  from  constant  headache  that  is  not  relieved  by  ordinary  meth- 
ods of  treatment,  he  should  be  examined  for  brain  tumor.  Wernicke 
has  suggested  an  operative  procedure  in  cases  where  removal  is  not  to 
be  thought  of — namely,  tapping  the  ventricles  in  order  to  relieve 
intra-cranial  pressure.  This  may  be  of  value  in  rare  or  unusual  cases. 
Tumors  in  the  posterior  fossae  of  the  skull  usually  cause  a large 
accumulation  of  fluid  in  the  ventricles.  The  distended  third  ventricle 
presses  downward  on  the  optic  chiasm  and  produces  optic-nerve 
atrophy  ; these  are  the  cases  in  which  blindness  appears  early — in 
other  words,  atrophy  of  these  nerves  is  usually  the  result  of  a tumor 
in  the  posterior  fossae  of  the  skull,  generally  in  the  cerebellum. 

Considered  in  their  surgical  relations,  we  may,  with  Bergmann,  di- 
vide brain  tumors  into  (a)  the  circumscribed  (encapsulated) ; (5)  the  in- 
filtrating (diffuse),  around  which,  as  a rule,  there  is  a zone  of  softening. 
The  former  displace  the  brain  substance,  the  latter  destroy  and  sup- 
plant it.  The  former  may  be  enucleated,  the  latter  not.  In  order  to 
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remove  the  latter,  one  must  remove  a wide  margin  of  surrounding  tis- 
sue, as  in  removal  of  similar  growths  in  other  parts,  or  he  must  make 
total  ablation,  which  is  only  possible  in  two  places — the  frontal  and 
occipital  extremities.  Obviously  these  limitations  reduce  at  once  the 
number  of  cases  suitable  for  operation. 

Yet  another  class  of  neoplasms  deserves  at  least  mention  here — i.  e., 
those  growing  from  the  interior  of  the  cranium.  These  by  pressure 
may  give  rise  to  meningeal  irritation  or  pressure  symptoms,  or  both. 
Providing  that  a reasonably  satisfactory  diagnosis  can  be  made,  it 
must  be  indeed  an  extensive  growth  from  the  cranial  vault  which  shall 
conti  a-indicate  opeiation.  It  is  not  so  uncommon  an  event  at  p resent 
to  see  large  areas  of  the  bony  covering  of  the  brain  removed  for  the 
extirpation  of  neoplasms  involving  them  or  the  membranes,  and  press- 
ing on  the  brain.  Gussenbauer  has  removed  half  of  the  frontal  bone 
with  a little  of  the  great  wing  of  the  sphenoid  and  the  squamous, 
recovery  following  without  disturbance  of  any  kind.  Macewen  has 
done  nearly  the  same  thing.  Langenbeck  and  Bergmann  have  excised 
large  pieces  of  the  dura,  and  the  latter,  as  well  as  Ktister,  not  only  has 
done  this,  but  has  removed  a portion  of  the  superior  longitudinal  sinus 
No  hesitation  need  then  be  felt  in  attacking  any  such  lesion  so  long 
as  the  general  condition  of  the  patient  may  warrant  it. 

But  supposing  the  case  of  a tumor  in  or  near  the  cortex,  we  are  if 
possible,  to  learn  yet  more  about  it.  It  should  not  be  a diffuse  growth 
surrounded  by  a zone  of  degenerated  tissue,  nor  should  it  be  too  large 
or  extensive.  These  tumors  are  not  always  so  constituted  that  they 
are  easy  of  recognition  even  after  exposing  the  brain.  Unfortunately 
diagnosis  as  regards  one  of  these  features  is  as  difficult  as  concerning 
the  other.  Bergmann  says  that  when  amidst  slight  and  late  brain 
symptoms  signs  of  increased  intra-cranial  pressure  quickly  develop 
the  probability  is  that  we  have  to  do  with  an  infiltrating  tumor 
Tumors  growing  from  the  skull  can  be  estimated  with  perhaps  a little 
moie  exactitude,  although  these  penetrate  a considerable  distance 
even  over  motor  areas,  before  they  occasion  great  disturbance. 

Considermg  the  uncertainties  of  diagnosis,  some  would  think  it 
advisable  before  removing  a large  area  of  bone  to  make  an  exploratory 
pemng  wit  the  trephine,  and  even  an  exploratory  incision  down  to 
h white  matter  Such  a procedure  would  be  quite  in  accord  with 
^ pmcaple.  l«d  down  in  the  beginning  of  this  paper  when  advising 
more  frequent  exploratory  operations.  No  harm  is  likely  to  be  done 

wiur^ai7h0perati0n’  and  a olear  Mication  t0  ****  thus 
gained  will  often  he  more  satisfactory  than  the  uncertainty  which 

must  otherwise  surround  the  case.  y ' 1CU 
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According  to  J astro  witz  * one  should  only  undertake  to  extirpate 
those  tumors  which  are  peripherally  situated,  and  in  respect  to  which 
it  can  he  determined  that  they  are  non-multiple,  not  too  large,  not 
infiltrating,  and  not  located  in  vital  parts.  Still,  if  we  are  to  be  con- 
fined too  strictly  to  this  dictum  it  will  prevent  us  from  removing  as 
large  tumors  as  Durante  has  already  shown  us  we  can  extirpate  suc- 
cessfully, and  it  will  hinder  us  from  trying  to  imitate  Weir’s  success 
in  removing  an  infiltrating  tumor  with  two  adjoining  secondary 
growths. 

What  and  how  many  Brain  Tumors  are  Accessible  ? 

The  best  answer  to  this  question  has  been  given  by  Hale  White,  f 
He  carefully  studied  the  records  of  one  hundred  brain  tumors  found 
in  the  dead-house  of  Guy’s  from  1872-’84,  with  particular  respect  to 
possibility  of  operation.  According  to  the  records,  one  brain  tumor 
was  found  in  every  fifty-nine  autopsies. 

Of  the  100  studied,  45  were  of  tuberculous  nature,  24  gliomas,  10 
sarcomas  other  than  glioma,  2 glio-sarcomas,  5 carcinomas,  4 cysts, 
1 lymphoma,  1 myxoma,  5 gummata,  3 undetermined — total,  100. 

Bergmann  has  carefully  gone  over  White’s  researches,  and  con- 
cludes that  all  the  tuberculous  and  gummatous  neoplasms  must  be 
excluded  from  consideration  in  an  operative  sense.  Brain  tuberculosis 
is  almost  impossible  of  diagnosis  and  has  always  occasioned  most 
unfavorable  prognosis,  but  this  he  hopes  modern  surgery  may  make 
brighter.  Nevertheless,  as  these  tuberculous  masses  consist  almost 
always  of  caseous  material,  it  would  be  most  difficult  to  extirpate  them 
from  the  soft  tissue  in  which  they  lie  imbedded  with  any  such  com- 
pleteness as  is  indicated.  An  operation  would  in  such  a case  be  neces- 
sarily incomplete,  and  return  would  quickly  take  place,  with,  in  all 
probability,  tuberculous  meningitis.  In  all  of  White’s  forty-five 
tuberculous  cases  some  other  organ  was  affected,  usually  several  others. 
In  only  three  of  them  could  operation  have  offered  any  prospect  of 
success  ; but  in  one  of  these,  with  a tuberculous  mass  on  the  median 
side  of  the  left  hemisphere,  there  was  tuberculosis  also  of  the  perito- 
naeum and  Fallopian  tube  ; in  the  second,  with  a nodule  near  the  fis- 
sure of  Rolando,  there  was  infection  of  lungs  and  intestines  ; and  in 
the  third,  with  a focus  in  the  left  side  of  the  cerebellum,  there  was 
similar  disease  in  the  mesenteric  glands. 

Judging  from  these  cases,  it  is  extremely  rare  that  cerebral  tubercle 
will  be  considered  amenable  to  surgical  help,  even  could  it  be  exactly 

* Deutsche  med.  Wochenschrift,  No.  11,  1888,  p.  209. 
f Guy’s  Hosp.  Rep.,  1886,  p.  117. 
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diagnosticated.  Bergmann  considers  it  impossible  that  the  cases 
reported  by  Macewen — one  as  a successful  removal  of  a caseous  nodule 
from  the  ascending  frontal  convolution,  and  the  other  as  a successful 
evacuation  of  a tuberculous  cyst  * — were  cases  of  genuine  tuberculosis; 
in  his  estimation  they  were  distinctly  syphilitic,  and  should  have  been 
treated  with  antispecific  remedies.  Thus  far  the  only  genuine  and 
undoubted  case  is  the  brilliant  one  of  Horsley,  who  removed  a tuber- 
culous mass  from  the  right  cortex  of  a young  man  of  twenty.  Brain 
syphilis  is,  in  Bergmann’s  opinion,  to  be  treated  with  drugs  rather 
than  by  instruments. 

Of  the  thirty-six  sarcomas  included  in  White’s  studies,  fifteen  were 
diffuse  and  widely  infiltrated,  and  fourteen  were  utterly  inaccessible. 
Only  in  four  could  operation  have  effected  any  good.  In  one  of  these 
the  tumor  was  in  the  middle  line  of  the  cerebellum  ; in  the  second  it 
sprang  from  the  dura  and  pressed  on  the  cerebellum  ; in  the  third  its 
site  was  the  frontal  lobe  ; and  in  the  fourth  the  occipital.  Two  of  the 
three  undetermined  tumors  were  operable  ; one  lay  in  the  left  lobe  of 

the  cerebellum,  the  other,  of  dural  origin,  invaded  the  right  hemis- 
phere. & 

Of  the  four  cysts,  two  were  multiple  and  one  was  complicated  with 
a cancer  on  the  neck  and  was  accidentally  discovered  ; the  fourth 
might  have  been  easily  removed,  since  it  lay  isolated  in  the  cerebel- 

um.  So,  too  might  the  myxoma  have  been  attacked,  since  it  was 
quite  superficial.  8 

In  brief,  of  White’s  one  hundred  tumors  only  nine  could  hare  been 
removed  namely,  one  tuberculous  nodule,  four  sarcomas,  two  unde- 
termined tumors  one  cyst,  and  one  myxoma.  In  other  words,  9 per 
cent  could  have  been  attacked,  providing  a fairly  accurate  diagnosis 
had  been  made.  Ante-mortem  diagnosis,  however,  and  anatomical 
diagnosis  are  two  very  different  feats.  Of  the  above  mentioned Te 
ve  weie  located  in  the  cerebellum,  one  in  the  frontal  lobe  and  one  in’ 
the  extremity  of  the  occipital.  It  is  very  doubtful  if  these  seven  could 

attack  wh'TT11"6  aC0Urately  enm,Sh  during  life  to  have  justified 
attack,  while  the  myxoma  was  impossible  of  diagnosis.  We  Ire  then 

~ 7"  ‘°  r *»e  hundred  which  wL  s„sCep 

in  the  igu  orr‘ a°  ati0D  an<1  C*tirPation>  when  looked  It 

able  Ihol ilg°  to  b e sl~ 'si  ^ ^ W 

wnrtlf  Tf  ’ d t0  be  a°cepted  only  for  what  it 

wo  th.  If  lt  has  any  very  striking  bearing  I should  regard  it  i 
another  argument  in  favor  of  tentative  exploration  ® " °nly 

* Lancet,  1885,  i.,  881,  934. 
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The  Operation  for  Intra-cranial  Tumor. 

With  regard  to  the  technique  of  operations  on  the  cranial  contents, 
Mr.  Horsley  has  left  but  little  to  be  added  to  the  admirable  remarks 
which  he  has  published  in  the  “ British  Medical  Journal,”  October  9, 
1886,  page  670,  and  in  the  same  journal  for  April  23,  1887,  page  863  * 
To  these  papers  of  his  the  reader  and  the  student  of  the  subject  should 
certainly  he  referred,  and  the  writer  will  make  no  effort  to  copy  his 
observations  in  detail.  Nevertheless,  owing  to  the  extreme  import- 
ance of  the  subject  and  the  general  interest  in  it,  a brief  rehearsal  of 
the  most  important  points  in  operative  technique  will  not  he  out  of 
place  here. 

Preparation  of  the  Patient. — The  patient’s  head  should  he  shaved 
two  or  three  days  before  the  operation  and  carefully  washed  with 
green  soap  and  ether,  or  a mixture  of  ether  and  turpentine.  From 
that  time  the  vault ' of  the  skull  should  be  kept  enveloped  in  a moist 
antiseptic  compress.  In  this  connection  it  is  worth  while  to  add  just 
here  that  Dr.  Keen  has  called  attention  to  the  utility  of  shaving  the 
scalp  in  every  case  of  suspected  intra-cranial  lesion,  since  in  two  cases 
he  found  scars  after  shaving  which  were  previously  unnoticeable. 

Aside  from  this,  the  usual  preparatory  treatment  suitable  for  all 
severe  operations  should  be  adopted.  The  anaesthetic  should  be  chlo- 
roform, unless  some  peculiar  feature  about  the  case  makes  it  unwise. 
Chloroform  is  known  to  have  a contracting  influence  on  the  vessels  of 
the  brain  ; hence  its  efficiency  in  these  cases.  Mr.  Horsley  has  sug- 
gested and  advised  hypodermic  administration  of  morphine  previous 
to  operation,  with  a view  of  also  pi-ofiting  by  its  effect  in  contracting 
the  cerebral  vessels.  Dr.  Keen  has  resorted  to  ergot  for  the  same 
purpose.  To  the  writer  it  would  seem  that  a combination  of  the  two 
might  be  preferable  to  either  alone.  In  case  the  patient  was  already 
so  unconscious  that  no  anaesthetic  was  needed,  the  hypodermic  use  of 
ergot  would  amply  meet  the  indication.  The  lesion  should  be  located 
as  accurately  as  possible  by  the  methods  spoken  of  in  another  part  of 
this  paper.  The  writer  would  suggest  the  driving  of  a small,  disin- 
fected, headless  tack  through  the  scalp  into  the  skull  over  the  center 
of  the  area  previously  located.  After  dissection  of  the  external  flap 
this  tack  will  serve  to  point  out  accurately  the  portion  to  be  first 
attacked. 

Another  point  in  operative  technique.  In  order  to  prevent  hasmor- 
rhage  from  the  scalp  during  the  superficial  explorations,  an  elastic 

* Vide  also  papers  by  Macewen,  “Med.  News,”  Aug.  18,  1888,  p.  169,  “Bnt.  Med. 
Jour.,”  Aug.  11,  1888;  and  by  Weir,  “Am.  Jour,  of  the  Med.  Sci.,”  September,  1888, 
p.  2 19. 
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bandage  may  be  tightly  tied  around  the  skull  for  as  long  a time  as 
may  be  required.  The  question  might  also  be  raised  whether  in  some 
very  extensive  operations  of  this  kind  it  would  not  be  justifiable  to 
put  into  practice  that  which  Senn  has  shown  can  be  successfully  done 
upon  dogs — namely,  the  isolation  of  the  trachea  and  the  application 
of  a rubber  bandage  back  of  it  around  the  whole  of  the  neck.  By  this 
procedure  he  found  that  the  most  extensive  operations  could  be  done 
upon  the  brain  or  skull  as  bloodlessly  as  they  are  now  done  upon  the 
extremeties. 

The  styptic  properties  of  cocaine  solutions  have  led  Keen  and  others 
to  resort  to  them  as  hsemostatics  in  the  brain  surgery.  Experience 
must  yet  show  their  real  value,  but  they  are  well  worthy  of  a trial. 
We  are  not  yet  in  position  to  say  whether  their  secondary  relaxing 
effects  upon  the  vessels  will  lead  to  any  unpleasant  disturbance  or 
haemorrhage.  For  my  own  part  I have  also  repeatedly  seen  benefit 
from  the  application  of  antipyrine  solutions  on  account  of  its  styptic 
properties.  Antipyrine  is  not  only  a good  haemostatic,  but  has  some 
antiseptic  properties.  It  is  possible,  therefore,  that  a spray  of  a one- 
to-forty  antipyrine  solution,  directed  upon  the  exposed  brain  tissue, 
would  prove  of  considerable  benefit.  In  order  to  test  this  matter  I 
have  anaesthetized  animals,  and,  after  extensively  uncovering  the  brain 
have  cut  into  it  in  various  directions,  and,  after  causing  a free  haem- 
orrhage, have  directed  upon  the  part  a spray  of  three-per  cent,  antipy- 
rine watery  solution.  Invariably  I have  seen  almost  instantaneous 
evidence  of  its  styptic  virtues,  and  should  not  hesitate  to  use  it  at  any 
time  in  operating  on  the  human  brain. 

The  old  method  of  beginning  the  operation  was  to  make  crossed 
incisions.  The  raising  of  a semilunar  flap,  or  one  of  horse-shoe  shape, 
is  much  superior.  This  flap  should  have  its  apex  in  such  a position 
that,  as  the  patient  lies  upon  his  back,  drainage  may  be  made  by  mere 
force  of  gravity.  There  is  an  advantage  also  in  raising  the  perios- 
teum with  the  flap  of  the  skull.  While  the  Lister  carbolic  spray  is 
not  now  often  used,  still  most  authorities  agree  that  in  theory  and  in 
practice  it  is  safer  to  do  these  operations  under  the  spray,  although 
there  may  be  no  objection  to  using  any  other  antiseptic,  such  as 
hydronaphthol,  instead  of  the  carbolic  acid.  In  fact,  it  seems  to  me 
far  preferable. 

With  regard  to  the  methods  of  perforating  the  bone,  the  Eno-lish 
and  continental  surgeons  differ.  The  former  prefer  usually  the& tre- 
phine and  cutting  bone  forceps  ; the  latter,  the  hammer  and  chisel. 
American  surgeons  for  the  most  part  agree  in  practice  with  the  former 
and  the  writer,  for  his  own  part,  can  not  avoid  the  conclusion  that  the 
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fiist  exploiation,  at  least,  can  be  made  more  readily  with  the  trephine 
than  in  any  other  Avay.  Those  whose  facilities  permit  the  use  of  the 
surgical  engine  will  find  it  to  be  an  admirable  adjunct  to  cranial 
surgery. 

What  shall  he  done  with  the  Pieces  of  Bone  removed ? Since 

Macewen  has  taught  us  how  to  save  these  fragments  and  restore 
them  to  place,  the  method  has  been  widely  tried  and  generally  com- 
mended, and  it  is  now  the  proper  thing  to  put  all  pieces  of  bone 
thus  removed  at  once  into  a warm  antiseptic  compress  to  be  utilized 
at  the  close  of  the  operation.  Spitzka,  among  others,  has  paid  partic- 
ular attention  to  this  technical  point.  At  an  autopsy  three  months 
after  operation  he  found  the  reinserted  button  of  bone  in  part  firmly 
reunited  ; it  was  raised  above  the  surrounding  level,  but  the  inner 
contour  of  the  calvaria  was  restored,  and  the  dura  was  not  adherent. 
He  concludes  that  buttons  of  bone,  aseptically  reimplanted,  may,  at 
least  in  young  persons,  become  reunited  to  the  calvaria,  and  that,  even 
in  the  event  of  failure  of  bony  union,  they  are  perfectly  harmless. 
He  regards  it  as  very  essential  that  they  be  replaced,  and  illustrates 
this  by  a case-i’ecord  to  the  point.* 

Dr.  Mills  deems  it  inadvisable  to  reinsert  large  or  irregular  areas  of 
bone,  or  those  with  very  irregular  edges  or  inner  surface,  until  they 
have  been  smoothed  off.  But,  as  we  know,  whenever  it  may  be 
unwise  to  restore  an  integral  portion  of  the  bone  it  may  be  chipped 
into  minute  pieces,  and  these  strewn  over  the  external  surface  of  the 
dura  before  laying  the  skin-flap  in  place. 

Dr.  Dercumf  has,  furthermore,  called  attention  to  the  inadvisability 
of  preserving  fragments  of  bone  in  a bichloride  solution  for  so  long  a 
time  as  might  be  necessary  in  certain  cases,  and  he  thinks,  most  wisely, 
that  the  risk  of  long-continued  immersion  Avould  be  greatly  diminished 
by  keeping  them  in  fresh  blood-serum,  or  in  the  physiologist’s  salt 
solution  (7.5  pro  mille). 

Treatment  of  the  Dura  Mater. — This  should  be  incised,  according 
to  Horsley,  around  four-fifths  of  the  circumference  of  the  area  ex- 
posed, at  a distance  of  an  eighth  of  an  inch  from  the  edge  of  the 
bone,  so  that  it  may  be  afterward  conveniently  stitched.  Arterial 
branches  running  in  its  substance  may  have  to  be  severed,  but  may  be 
easily  secured.  Portions  of  this  membrane  which  adhere  to  underly- 
ing tumors  are  usually  considerably  altered.  If  the  case  is  of  recent 
origin,  the  dura  will  be  found  highly  vascular  ; in  advanced  cases  it 
may  be  yellowish,  and  in  some  instances,  on  separation  from  the 

* Trans,  of  the  Am.  Neurol.  Assoc.,  1887,  p.  22. 

f Polyclinic,  June,  1888. 
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growth  beneath,  it  is  found  to  be  of  a dirty-reddish  color.  Whenever 
adherent,  it  should  be  freely  excised.  After  division  of  the  dura,  one 
must  first  look  for  protrusion  of  the  brain.  Horsley  maintains  that 
marked  protrusion  of  the  dura  indicates  pathological  intra-cranial 
tension,  obviously  a sign  of  great  importance.  Next,  the  color  of  the 
brain  should  be  observed.  It  will  be  remembered  that  the  cerebellum 
has  normally  a different  appearance  from  that  of  the  cerebral  cortex. 
In  the  latter,  it  is  said  that  the  existence  of  a yellowish  tinge  or  a pink 
lividity  indicates  the  existence  of  a tumor  beneath.  In  the  light  of 
some  pathological  experiences  of  his  own,  Jastrowitz  advises  us  to 
trust  to  the  sense  of  touch,  when  in  doubt,  rather  than  to  that  of  sight, 
in  estimating  the  condition  of  the  brain  after  exposure.* 

It  has  more  than  once  happened  that,  even  after  careful  exposure  of 
the  brain  according  to  the  best  rules  of  localization,  uncertainty  has 
arisen  as  to  which  convolution  was  the  desired  one.  In  such  cases  the 
battery  has  been  applied,  by  Horsley,  Keen,  and  Deaver,  with  satis- 
factory result.  It  will  therefore  always  be  well  to  have  this  adjuvant 
at  hand. 

The  condition  of  the  vessels  must  be  observed,  note  being  taken  of 
yellowish-white  patches  in  the  perivascular  lymphatics,  which  are  in- 
dicative of  old  mischief.  Next,  a species  of  manipulation  should  be 
practiced  in  order  to  detect  either  fluctuation  or  an  increased  resist- 
ance denoting  a tumor ; nothing  being  found  upon  the  surface  and  no 
tension  being  discovered  indicative  of  deeper  lesion,  further  explora- 
tion can  be  conducted  with  a small  aspirating  needle,  or  with  a probe 
or  grooved  director.  The  general  harmlessness  of  the  introduction  of 

a small  hollow  needle  into  the  brain  has  been  clearly  demonstrated 
already. 

Further  Investigations.  If  the  symptoms  have  been  sufficiently 
grave  to  call  for  so  much  exploration,  it  is  not  likely  that  the  careful 
separation  of  the  convolutions  with  the  rounded  point  of  the  probe 
or  even  the  pushing  of  the  same  through  the  layers  of  the  cortex 
will  give  rise  to  any  serious  disturbance,  while  the  needle  or  the’ 
probe  may  reveal  the  presence  of  pus,  or,  by  the  increased  resistance 
ottered  by  a tumor,  may  indicate  its  presence. 

Should  a tumor  present  or  be  discovered,  the  method  of  its  removal 
will  depend  somewhat  on  its  depth  and  character.  Incisions  for  the 
emova  o tumors  should  be  made  perpendicularly  to  the  surface  of 

e brain  both  because  bleeding  can  be  more  readily  controlled  and 
because,  by  these  vertica!  cuts,  the  paths  take,,  by '[be  fibers  of  the 

* Deutsche  med.  Woch.,  No.  11,  1888,  p.  210. 
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cortex  to  the  internal  capsule  are  divided  to  the  smallest  possible  ex- 
tent ; in  other  words,  all  incisions  should  be  directed  into  the  corona 
radiata.  When  it  is  possible,  a portion  of  each  motor  center  should  be 
allowed  to  remain,  so  that  absolute  paralysis  of  a given  part  may  be 
prevented,  so  far  as  this  can  prevent  it,  since  total  destruction  or  abla- 
tion commonly  means  absolute  loss  of  motor  power  for  all  time  in  the 
part  supplied  therefrom. 

Removal  of  a layer  of  cortex,  whether  normal  or  abnormal,  does 
not  leave,  as  might  be  supposed,  a prominent  gap  with  vertical  sides, 
for  in  a short  time  the  most  depressed  portion  is  made  to  bulge  almost 
to  the  level  of  the  intact  parts  surrounding.  In  addition,  the  cut 
edges  are  also  slightly  everted,  and  if  less  brain  is  removed  than  bone, 
these  are  extruded  into  the  opening  in  the  skull ; thus,  owing  to  me- 
chanical arrangements,  there  is  a continual  normal  tendency  to  hernia 
cerebri.  But  Bergmann  and  others  have  shown  that  the  tendency  to 
hernia  cerebri  is  in  inverse  ratio  to  the  area  of  bone  removed,  so  that 
there  is  the  greatest  danger  of  hernia  when  but  a small  trephine  open- 
ing has  been  made.  As  experience  has  extended  in  these  cases,  we  are 
taught  that  it  is  to  the  best  interest  of  the  patient  to  remove  brain 
tissue  to  an  extent  greater  than  was  at  first  supposed— that  is,  one 
should  go  as  wide  of  lesion  in  the  brain  as  he  would  of  the  apparent 
border  of  the  ulcer  in  excising  a cancer  of  the  lip.  Bergmann  and 
Horsley  have  also  made  plain  that  which  was  not  previously  generally 
appreciated — that  in  all  operations  for  epilepsy  of  traumatic  origin 
the  portions  of  the  cortex  nearest  the  evident  lesion  should  be  freely 
removed. 

Drainage.  — The  question  of  drainage  must  be  decided  by  the  cir- 
cumstances attending  the  case.  An  abscess  must  plainly  be  drained 
so  long  as  pus  is  discharged,  but  the  wound  or  cavity  left  after  anti- 
septic removal  of  a tumor  should  hardly  ever,  if  ever,  be  drained  for 
more  than  twenty-four  or  forty-eight  hours,  and  this  draining  may  be 
effected  by  rubber  tubing  or  strands  of  horse-hair  or  catgut. 

Closure  of  the  Wound. — All  haemorrhage  must  first  be  checked  ; 
suitable  drainage  is  then  provided  for,  according  to  the  necessities  of 
the  case.  We  wish,  so  far  as  possible,  to  obtain  primary  union  ; also 
to  make  efficient  pressure  upon  the  brain  to  check  tendency  to  protru- 
sion. During  the  first  twenty-four  hours  there  is  usually  a slight  or 
continuous  oozing  of  blood  and  serous  fluid  from  the  fresh  surfaces, 
but  in  all  save  abscess-cases  the  drainage-tube  may  be  removed  on  the 
succeeding  day,  and  the  wound  dressed  with  a certain  amount  of  pres- 
sure over  the  flap.  Any  exudation  that  subsequently  collects  in  the 
cavity  or  over  it  will  thus  be  retained  and  may  give  rise  to  some  pain 
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in  the  wound,  with  apparent  distension,  so  long  as  pressure  remains. 
Symptoms  from  this  are  not  severe.  The  wound  may  be  left  with 
confidence  that  the  fluid  will  be  reabsorbed  in  due  time  and  that  pres- 
sure will  be  the  best  check  to  protrusion.  In  case  the  primary  union 
be  broken  up  by  this  pressure,  it  may  be  regarded  as  simply  a safety 
valve  action  ; otherwise  the  increased  pressure  will  merely  compel  the 
lymphatics  to  more  rapid  absorption.  According  to  Horsley,  the  cav- 
ity is  gradually  filled  with  a delicate  pink,  spongy  connective  tissue, 
whose  meshes  contain  this  fluid,  which  forms  a plastic  barrier  between 
the  scalp  and  the  brain,  and  which  subsequently  separates  the  brain 
from  its  environment  by  a cushion  of  soft,  normal  connective  tissue. 
Fine  catgut  should  be  used  for  closing  the  dural  wound,  and  catgut  or 
silk,  as  may  be  necessary,  for  the  scalp. 

How  much  Brain  may  be  removed ? — As  a study  of  the  numerous 
recorded  cases  will  show,  we  know  scarcely  any  limit  as  to  the 
amount  of  either  brain  or  bone  that  may  be  removed.  Certainly  we 
can  unroof  large  areas  of  the  brain,  including  ten  or  a dozen  square 
inches  if  need  be,  feeling  confident,  from  the  assurance  given  by 
many  surgeons,  that  the  larger  the  opening  the  less  the  danger  of  her- 
nia cerebri.  So,  too,  with  the  brain  itself.  Spitzka  and  others  main- 
tain that,  if  in  animals,  so  long  as  the  brain  axis  is  not  interfered 
with,  life  may  go  on  undisturbed,  we  have  not  reached  the  limit  of 
what  may  be  accomplished  in  man,  since  he  has  removed  the  brain  in 
dogs  to  an  extent  which  a few  years  ago  would  have  been  deemed 
iucredible. 

Dangers  of  the  Operation. 

In  considering  the  main  sources  of  danger  to  a patient  after 
removal  of  a brain  tumor,  we  must  perhaps  first  mention  any  lack  of 
or  failure  in  aseptic  precautions.  If  any  operation  seems  to  call 
loudly  for  such  measures  it  is  such  a one  as  this.  The  records  of  the 
past  are  full  of  the  fatal  results  of  such  omissions  ; and  yet  we 
meet,  just  here,  with  facts  which  constitute  a strange  anomaly.  YVe 
know  too  well  the  danger  attending  the  entrance,  ordinarily,  of 
foreign  or  septic  material  beneath  or  even  in  the  scalp.  Still  Spitzka 
assures  us  that  he  has  deliberately  injected  a drachm  of  the  foulest 
street  mud  he  could  procure  into  the  thalamus  after  trephining.  The 
dog  recovered  without  untoward  symptoms.  In  the  arachnoid  of  the 
ponto-chiasmal  lamina  two  large  masses  of  dirt  were  found  after  the 
dog  had  been  subsequently  killed  ; a third  portion  of  it  was  found  in 
the  arachnoid  lamella  on  the  basilar  surface  of  the  oblongata.*  His 

* Transactions  of  the  American  Neurological  Association,  1887. 
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general  inference  from  experiments  is  that  the  oftener  a dog’s  brain 
or  dural  spaces  are  insulted  by  the  insertion  of  indifferent  or  virulent 
substances,  the  greater  becomes  their  resisting  power  to  injurious 
agencies  such  as  prove  fatal  to  an  animal  operated  on  for  the  first 
time.  In  other  words,  that  final  immunity  is  gained  by  repeated 
attacks.  Let  us,  notwithstanding,  not  judge  from  these  interesting 
experiments  that  we  can  afford  to  disregard  any  precaution  which  the 
best  practices  of  the  day  afford. 

But  the  principal  immediate  dangers  are  two— i.  e.,  haemorrhage  and 
oedema. 

Saimorrhage.  When  the  pia  is  cut,  its  vessels  may  bleed  freely, 
so  that  ligature  or  its  equivalent  may  be  demanded.  The  brain  sub- 
stance is  not  likely  to  give  rise  to  alarm  on  this  account.  But  that 
disastrous  haemorrhage  from  unexpected  sources  may  occur  is  a lesson 
we  may  learn  from  Birdsall  and  Weir’s  case  ; here  two  bleeding  points 
were  discovered— one  from  near  the  straight  sinus,  probably  belong- 
ing to  the  pedicle  of  the  growth,  the  other  probably  a terminal  branch 
of  the  posterior  cerebral  artery.  Direct  pressure  checked  their  flow 
and  the  cavity  was  filled  with  iodoform  gauze.  Nevertheless,  oozing 
continued  and  the  man  died  of  loss  of  blood  nine  hours  later. 

Dr.  Keen  found  in  one  of  his  cases  that  the  vessels  were  so  friable 
that  if  one  end  of  the  catgut  ligature  were  pulled  harder  than  the 
other  the  vessel  would  be  cut  through  ; hence  absolute  equality  of 
traction  may  be  essential. 

Bergmann  advises,  as  a rule,  to  tie  arterial  stems  of  appreciable 
size,  and  condemns  the  tampon  if  it  can  be  avoided.  In  the  brain  one 
may  ordinarily  cut  to  a depth  of  four  centimetres  before  an  artery 
spurts — before  there  is  even  more  than  an  oozing  ; but  when  such  a 
branch  as  one  from  the  posterior  cerebral  on  the  basal  surface  of  the 
occipital  lobe  is  cut,  experience  shows  that  it  must  be  secured.  When 
necessary  one  may  do  as  he  did  in  one  case  : tampon  the  cavity  with 
iodoform  gauze,  and  make  secondary  suture  of  the  flap  forty-eight 
hours  later  if  need  be.  After  inserting  the  tampon  the  dural  and  skin 
flaps  are  laid  over  it  and  an  absorbent  dressing  applied  over  all.  This 
tampon  must  be  a rolled-up  wad  of  gauze,  covered  by  as  many  more 
as  may  be  needed,  till  the  level  of  the  skin  is  reached.  It  thus  effects 
compression  and  drainage,  and  is  much  better  than  an  inefficient 
plugging  with  a strip  packed  down  in  the  ordinary  manner.  The 
subsequent  removal  of  all  this,  with  secondary  suture  of  the  flap,  may 
require  a repetition  of  the  anaesthetic  (chloroform),  but  this  is  much 
preferable  to  a failure  by  other  methods. 

Spitzka  speaks  of  the  danger  of  haemorrhage  beneath  the  button  of 
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bone  from  too  sudden  relief  of  counter-pressure  made  to  repress  any 
tendency  to  hernia  cerebri  ; also  of  the  danger  in  exposure  of  large 
brain  areas  in  old  persons  with  feeble  vascular  walls,  from  relief  of 
pressure  upon  the  intra-cerebral  vessels — practical  points  worth 
noting. 

On  the  other  hand  Jastrowitz  raises  the  question  whether  in  some 
cases  of  cerebral  haemorrhage  we  ought  not  to  trephine  simply  for 
relief  of  intra-cranial  pressure  in  order  that  absorption  may  more  easily 
take  place.  Pie  shows  that  in  most  cases  of  brain  tumor  the  pressure 
is  a much  more  serious  factor  in  the  fatal  result  than  any  other  ele- 
ment. Fifty  years  ago  Magendie  made  experimentally  cerebral 
haemorrhages  in  animals,  and  after  they  were  comatose  and  paralyzed 
he  quickly  opened  their  skulls,  after  which  they  recovered  conscious- 
ness and  part  at  least  of  their  muscular  power. 

(Edema. — A second  danger  is  that  of  acute  brain  oedema.  This  led 
to  the  loss  of  one  of  Bergmann’s  patients  five  days  after  operation. 
This  sudden  transudation,  which  perhaps  is  an  exaggeration  of  the 
process  by  which  the  cerebro-spinal  fluid  is  produced,  may  be  brought 
about  in  two  ways — either  by  increase  of  intra-arterial  pressure,  or  by 
obstruction  of  the  venous  channels  of  escape.  Production  of  the  nor- 
mal fluid  seems  to  be  in  proportion  to  the  former  ; obstruction  to 
venous  return  must  be  followed  by  similar  obstruction  to  lymphatic 
return.  Under  this  accumulation,  however  brought  about,  the  brain 
becomes  more  sodden.  Removal  of  a portion  of  the  cranium  is  in 
effect  a diminution  of  the  pressure  normally  exercised  on  its  contents. 
Such  relief  of  pressure  is  here,  as  elsewhere,  often  followed  by  a inac- 
tion with  production  of  excess  of  fluid.  Magendie’s  often-repeated 
experiment,  showing  how  rapidly  the  cerebro-spinal  fluid  may  be 
reformed  after  it  has  been  freely  drained  off,  is  here  very  instruc- 
tive. 

Danger  of  oedema  is  probably  greater  after  temporary  diminution 
of  blood-pressure  as  a result  of  considerable  loss  of  blood  and  through 
interruption  of  the  venous  blood-stream.  In  large  intra-cranial  tumors 
there  is  an  increase  of  fluid  particularly  in  the  brain  cavities — an 
increase  which,  after  the  onset  of  typical  pressure  signs,  finds  its 
expression  in  choked  disc.  It  is  well  known  how  pressure  upon  the 
vena  magna  Galeni  leads  to  hydrops  ventriculorum.  If  there  be 
added  to  these  conditions  of  such  profuse  substitution  of  fluid  yet 
others  which  increase  production  and  limit  escape — such  as  the  effect 
of  an  operation — then  one  may  understand  how  oedema  may  quickly 
supervene  or  be  rapidly  increased  if  already  present. 

When  a fatal  brain  tumor  has  produced  severe  pressure  symptoms 
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ike  stupor  or  coma,  one  may  surely  rely  on  finding  marked  oedema  at 
the  autopsy.  And  since  this  oedematous  condition  is  rather  likely  to 
be  increased  by  operation,  it  is  not  strange  that  it  should  prove  fatal 
within  six  or  twelve  hours. 


Results. 

In  closing  this  brief  casuistic  there  remains  to  be  considered  only 
the  important  feature  of  results.  These  I have  thought  best  to  pre- 
sent in  tabular  form.  From  this  table  I have  excluded  every  case  in 
which  the  operation  was  not  dictated  alone  by  a study  of  its  phe- 
nomena relating  to  the  nervous  system.  I have  omitted  all  trephin- 
ings  for  recent  htemorrhage,*  since  these  are  not  founded  primarily 
on  the  principles  of  localization  in  our  present  acceptation  of  the 
term ; also  all  operations  for  epilepsy  or  insanity  or  other  trouble, 
when  the  operation  has  been  apparently  performed  on  account  of 
external  scars  or  on  generalized  principles.  Every  recent  case  of 
“primary  operation”  has  been  omitted.  A very  large  number  of 
cases  is  thus  excluded— cases  which  have  a deep  interest  and  signifi- 
cance of  their  own,  and  yet  which  are  not  strictly  germane  to  our 
subject. 

The  table  includes  every  case  which  I have  been  able  to  find  where 
the  expiration  or  the  complete  operation  was  practiced  on  account  of 
lesions  previously  diagnosticated,  according  to  the  principles  of  cere- 
bral localization  and  without  reference  to  scars  or  surface  markings, 
although  probably  the  corroborative  evidence  which  they  might  afford 
could  not  be  disregarded.  In  this  table  are  included  three  of  my  own 
cases,  never  before  reported,  the  first  of  which  antedates  Mr.  Horsley’s 
first  case,  according  to  his  published  table  of  personal  cases,  by  three 
months.  It  has  been  difficult  to  decide,  in  a few  instances,  whether  a 
given  case  was  entitled  to  a place  in  this  collection  or  not.  This  I have 
had  to  determine  on  perhaps  insufficient  data,  and  accordingly  desire 
to  express  hope  that  I have  not  been  guilty  of  any  iniustice  in  either 
direction. 

My  summary  of  cases  and  table  include  sixty-three  cases.  Certain 
data  deduced  from  these  will  be  of  interest.  The  deaths  were  seven- 
teen in  number,  of  which  only  Jive  can  be  justly  laid  to  the  opera- 
tion itself.  Fifteen  of  these  cases  were  abscesses,  subdural  or  sub- 
cortical. In  eleven  the  lesion  was  a tumor,  exclusive  of  tuberculous 
nodules.  Of  cysts,  properly  speaking,  there  were  twelve.  The  twen- 
ty-five other  cases  were  of  a miscellaneous  nature.  In  thx-ee  cases  the 


* Mr.  Jacobson  has  collected  seventy  such  operations  with  fifty-seven  deaths. 


SURGERY  OF  THE  BRAIN. 


315 


true  nature  of  the  lesion  was  not  revealed  during  the  operation  and 
was  only  discovered  at  the  autopsy.  In  two  cases  in  which  no  palpa- 
ble or  visible  lesion  was  discovered  at  the  time  of  operating,  the  symp- 
toms which  led  to  its  performance  were  nevertheless  relieved,  though 
nothing  but  careful  exploration  was  practiced. 

Of  the  G3  operations,  17  have  been  done  by  American  surgeons. 
Those  who  have  themselves  operated  more  than  once  are,  with  their 
operations,  Macewen,  12;  Horsley,  11;  Bergmann,  4;  Keen,  3;  Weir, 
3;  and  Park,  3. 

Cases. 

1.  Macewen,  1879.— Boy  who  had  had  a fall  six  days  previously  from 
which  he  apparently  recovered  ; six  days  later  convulsions  ; paresis  of  left 
arm  and  leg ; phenomena  indicating  lesion  of  lower  part  of  fissure  of 
Rolando.  That  portion  was  excised ; the  dura  was  found  bulging ; two 
ounces  of  fluid,  coagulated  blood  removed ; patient  rapidly  recovered.— 
“Med.  News,”  Aug.  18,  1888;  “Brit.  Med.  Jour.,”  Aug.,  1888,  p.  303. 

2.  Stimson. — Male,  twenty -six  years,  hit  on  the  right  side  of  the  head  with 
a stone.  No  fracture  found,  but  a scalp  wound.  In  the  fifth  week  hebetude 
and  headache.  In  the  eleventh  week  was  seen  to  have  wrist-drop  on  the 
left  side.  Operation,  July  20,  1880.  No  anaesthetic,  only  slightly  sensitive 
to  pain.  Trephined  above  upper  end  of  scar,  at  a point  about  back  of  the 
middle  of  the  post  central  gyrus,  Two  ounces  of  pus  drawn  from  an  abscess 
at  opening  but  a quarter  of  an  inch  below  the  surface.  A probe  was  passed 
two  inches.  The  patient  died  nine  hours  after  operation.  On  autopsy,  there 
was  found  a collapsed  cavity  at  a point  “ in  the  parietal  lobe  behind  the  lower 
part  of  the  ascending  parietal  convolution,  from  which  it  was  separated  by 
a shallow  sulcus.”—  “ Archives  of  Medicine,”  1887,  v.,  p.  218. 

3.  Macewen,  1881. — Large  cerebral  abscess  in  temporo-sphenoidal  lobe. 
Patient  aphasic.  Sudden  signs  of  abscess  having  burst  into'lateral  ventricle. 
Operation  while  patient  was  in  extremis.  Abscess  reached  at  a depth  of  a 
quarter  of  an  inch,  and  several  ounces  evacuated.  Autopsy  proved  it  to  be 
an  old  encysted  abscess.— “ Brit.  Med.  Jour.,”  Aug.  11,  1888,  p.  304. 

4.  Macewen,  1883. — Case  of  brachial  monoplegia.  Operation.  Lesion  in 
white  substance  of  motor  cortex  of  middle  of  ascending  frontal  convolution, 
found  to  be  an  old  extravasation  of  blood,  around  which  encephalitis  had 
occurred,  inducing  irritation  and  compression— “ Brit.  Med.  Jour.,”  Aug.  11, 
1888,  p.  304. 

5.  Macewen. — Boy  aged  three.  Brachio-crural  monoplegia  with  rigidity, 
resulting  from  injury  eight  months  previously.  Operation  (no  date  given). 
Large,  thick-walled,  subdural  cyst  found,  and  a spiculum  of  bone  pressing 
on  the  brain.  Almost  complete  recovery. — “Brit.  Med.  Jour.,”  Aug.  11 
1888,  p.  306. 

6.  Macewen.— Patient  with  ptosis,  mydriasis,  paresis  of  occular  muscles 

of  left  side  and  right  facial  paralysis,  and  paresis  of  right  arm.  Diagnosis  of 
abscess  in  temporo-sphenoidal  lobe.  Operation  (date  not  given).  Evacua- 
tion of  three  ounces  of  pus.  Rapid  recovery.— “ Brit.  Med.  Jour.,”  Aug  11 
1888,  p.  307.  6‘  ’ 
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7.  Wernicke  and  Hahn.— Male,  aeed  for+v-aio-v,*  TJ  . . 

right  leg,  paresis  of  right  arm,  speech  unaffected.  Oper^o^  Augus/T^f 
Trephining  over  occipital  bone  ; considerable  deep  resistance  If, ’ ! 
tion  ; pus  found  at  depth  of  four  centimetres  Wh  I • , ’ , P explora* 

culous  abscess  found  in  left  ■ Tuber‘ 

ventricle.  Seydel,  “ Antiseptic  und  Trepanation,”  p 142  1 “S  mt°  the 

8.  Polatllon. — Male,  aged  fifteen  vpars  "Ri^-wr  i 

Mo*d  = aphTia  and  paraiysis  °f  right  *™,«^  irsss 

blood-clot  over  affected  centers.  Operation,  1882.  Trephining  over  left 
motor  area;  clot  found  in  upper  part  of  fissure  of  Rolando;  Lth  L st 

loc  cit. .fp. wT  abscesses  in  brain  beneath  the  cortex. -Seydel, 

9.  Macewen,  1883.  Male,  thirty-five  years  of  age.  Had  gonorrhoea  for 
three  months  followed  by  bleeding  from  the  ear.  Unconscious  for  Twelve 
hours.  Complained  of  loss  of  strength  in  left  arm  and  leg  ; later  right  facial 
paralysis.  Diagnosis  of  meningitis  from  hemorrhage  and  brain  lesln  Sti 
middle  portion  of  the  right  gyrus  centralis  anterior"  Trephining  over  right 
temporal  bone.  Dura  when  exposed  unevenly  red  ; after  incision  there  was 
an  escape  of  clear  fluid.  Along  the  ascending  frontal  convolution  there  was 
a yellow  opaque  membranous  mass  which  reached  into  the  fissure  of  Rolando 
which  was  extirpated  and  the  button  of  bone  replaced.  Wound  healed  in 
eight  days,  and  in  six  weeks  recovery  was  complete.  Macewen’s  diagnosis 
was  tuberculosis.  Bergmann  considers  it  to  have  been  a gumma.-“  Lancet,” 
1885,  p.  881.  Vide  also  Bergmann,  loc.  cit. 

vf^rT’  1.883-“Fe“ale’  a^ed  twenty-five.  Syphilitic  history ; paral- 
ys  s of  left  side,  of  gradual  onset,  with  prickling  sensations.  Removal  of  a 
square  inch  of  right  parietal  bone.  Surface  of  brain  covered  with  opaque 
yellow  mass  over  the  middle  and  upper  thirds  of  the  ascending  frontal  con- 
volution and  the  sulcus  frontalis.  After  incision,  in  the  upper  anterior  part 
of  the  gyrus  anterior,  where  the  brain  matter  seemed  more  resistant,  some 
brown,  cloudy  fluid  escaped.  Re-implantation  of  bone  and  rapid  healing.  At 
the  end  of  the  first  week  there  was  movement  in  fingers  and  toes ; after 
eight  weeks  good  motility  and  complete  recovery.  After  two  years  condi- 
tion good.— “ Lancet,”  1885,  p.  934. 


11.  Macewen,  1879.  Patient  with  mental  symptoms  and  convulsions  lim- 
ited to  right  side,  commencing  in  face  and  arm  and  later  involving  the  leg. 
Diagnosis  of  lesion  involving  lower  and  middle  portion  of  the  ascending 
frontal  convolution.  Application  of  trephine.  Tumor  of  the  dura  mater 
removed,  along  with  the  membranes  so  far  as  they  were  involved  ; rapid 
recovery.— “Med.  News,”  Aug.  18,  1888,  p.  170;  “Brit.  Med.  Jour.,”  Aug. 
11, 1888.  * 

12.  Macewen.— Male,  twenty-two  years  old.  Epileptiform  convulsions, 
appearing  on  an  average  every  five  minutes,  limited  to  the  tongue,  right 
facial  muscles,  and  platysma  on  the  same  side.  Eight  years  previously  had 
received  an  injury  to  the  head,  after  which  right  arm  became  weak.  Diag- 
nosis of  lesion  of  ascending  frontal  convolution.  Operation  ; cyst  found  in 
ascending  frontal  convolution,  size  of  a filbert,  surrounded  by  inflammatory 
zone.  Extirpation  of  entire  lesion ; rapid  recovery  and  return  of  motor 
power.— “ Med.  News  ” Aug.  18,  1888. 
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13.  Macewen. — Girl,  seven  years  of  age,  with  frequently  recurring  epilepti- 
form seizures.  The  first  sensation  was  experienced  in  great  toe  of  right  foot, 
which  was  soon  extended  in  clonic  spasm,  and  sometimes  was  followed  by 
contractions  of  entire  limb,  with  motor  paralysis  in  affected  parts.  Diag- 
nosis of  lesion,  probably  multiple,  in  upper  region  of  ascending  frontal  con- 
volution, thought  to  be  possibly  tubercular.  Exposure  of  this  region.  A few 
tubercular  nodules  were  discovered  on  the  surface.  On  careful  palpation, 
discovery  of  a circumscribed  nodule  in  the  cerebral  substance.  On  incision, 
this  was  found  to  be  a tubercular  mass,  size  of  a hazel-nut,  which  was  easily 
shelled  out.  Rapid  recovery  without  disturbance.— “ Med.  News,”  Aug. 
18,  1888. 

14.  Macewen,  1883. — Adult  male.  Injury  a year  previous,  followed  by 
melancholy  and  intense  headache.  Behind  the  angular  process  of  the  frontal 
bone  was  a slight  osseous  depression  which  could  not  account  for  his  symp- 
toms. No  motor  phenomena,  but  discovery  of  psychical  blindness.  Physic- 
ally he  could  see,  but  there  was  conveyed  no  mental  impression.  Diagnosis 
of  lesion  in  the  angular  gyrus.  On  exposure  of  the  part,  a detachment  of 
internal  table  was  found,  which  had  caused  pressure  on  the  part  beneath. 
The  depressed  bone  was  removed  and  reimplanted  in  proper  position.  Rapid 
healing  and  wonderful  benefit  to  his  general  condition.— “ Med.  News  ”Au«- 
18,  1888.  ’ 


15.  Leo.— Male,  aged  twenty-five.  Struck  on  the  back  of  the  head  with  a 
brick  when  thirteen  years  old.  First  fit  at  nineteen  while  sitting  at  work. 
“ Felt  himself  swelling  immensely  ; all  his  surroundings  seemed  to  become 
grossly  enlarged  ; he  uttered  a sharp  cry.”  He  had  a convulsion,  and  after 
it,  remained  comatose  for  a time.  Before  the  fit  he  uttered  a prolonged  cry, 
and  his  head  turned  to  the  right  and  backward.  The  fit  was  limited  to  the 
right  side  of  neck  and  right  arm,  and  of  short  duration.  Recovered  with  a 
start  of  surprise.  At  last  could  not  repeat  words  distinctly  except  monosyl- 
lables, and  could  swallow  but  very  little.  Operation,  August  11,  1882.  Disc 
of  bone  an  inch  in  diameter  was  removed  from  right  side,  an  inch  and  a half 
above  and  behind  the  mastoid  process,  over  squamous  ridge  of  temporal 
bone.  The  patient  recovered.— “ Am.  Jour,  of  Neurol,  and  Psychiatry  ” vol 
ii.,  1883,  p.  38.  J ’ 


16.  Durante.  Fibro-sarcoma  extending  across  middle  line  from  the  left 
antenor  cramai  cavity;  destroying  lamina  cribrosa ; pressing  superior 
orbital  plate  downward  ; extending  posteriorly  nearly  to  sella-turcica  ; with 
extensive  atrophy  of  left  frontal  lobe.  Operation,  May,  1884.  Incision  from 
left  internal  canthus  upward  and  outward  toward  temporal  region  • laree 
piece  of  cranium  removed,  by  hammer  and  chisel,  downward  as  far  as  supe- 
rior border  of  orbit.  Tumor  removed  without  much  hemorrhage ; drain- 
age made  by  tube  into  the  nose  ; wound  closed  ; tampon  of  gauze  around 
dramage-tube  for  ten  days.  Patient  discharged  cured.  Previous  symptom  • 
protrusion  of  the  left  eye,  anosmia,  weakness  of  memory,  uncertainty  of 
motion,  tendency  to  depression  and  silence.  Three  months  after  opemtfon 
mental  depression  and  disturbances  of  memory  had  disappeared.-"  Trans- 
actions  of  the  Ninth  International  Medical  Congress,”  vol.  i p 570 

17.  Bennett  and  Godlee.  Male , twenty-five  years  of  age.’  Headache  for 
four  years  ; violent  attacks  of  emesis  and  suffocation  ; intelligence  and  spe- 
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cial  senses  not  affected  ; double  optic  neuritis  ; paralysis  of  left  hand  and 
fingers  ; loss  of  rotation  of  forearm  ; limitation  of  motion  of  left  shoulder  ; 
slight  paresis  of  left  leg  and  left  side  of  face.  Operation,  November  25,  1884. 
An  opening  two  inches  by  an  inch  and  three  quarters  was  made  on  the  right 
side  over  upper  third  of  fissure  of  Rolando.  Enucleation  of  a tumor  the  size 
of  a walnut : bleeding  checked  with  galvano-cautery ; cavity  drained. 
Tumor  found  to  be  glioma.  Good  result  for  four  days,  then  suppuration  and 
oedema  of  face  and  scalp.  A little  later  hernia  cerebri,  suppurative  basilar 
meningitis,  etc.  Death  four  weeks  after  operation.—"  Lancet,”  1884  vol.  ii. 
p.  1090,  and  1885,  vol.  i.,  p.  13. 

18.  Mills.  Male,  aged  forty  years.  In  1873  had  an  injury  to  the  skull 
with  supposed  fracture,  followed  by  violent  reaction,  the  convulsions 
increasing  in  severity  and  number  during  the  ensuing  eight  years.  All  this 
time  he  suffered  from  headache,  which  was  sometimes  intense.  Three  years 
after  the  injury  his  eyesight  began  to  fail  and  was  almost  lost.  Just  before 
entering  the  hospital  paresis  of  the  right  arm  and  leg  supervened.  In  the 
hospital  he  suffered  from  convulsions  with  spasms  of  the  right  arm  and  leg, 
alternating  with  rigidity  ; eyes  fixed,  deviating  to  the  right ; pupils  dilated, 
and  between  convulsions  oscillating  horizontally.  During  the  night  con- 
vulsions followed  at  intervals  of  fifteen  minutes  ; toward  morning  he  became 
comatose,  and  when  seen  by  Dr.  Mills  was  in  this  condition.  Dr.  Mills  and 
Dr.  Hearn  decided  to  trephine  on  the  left  side,  about  the  Rolandic  line,  con- 
cluding that  the  convulsions  were  due  to  involvement  of  the  dura.  Opera- 
tion, without  anaesthetic,  1884.  Dura  found  adherent  to  overlying  bone  ; no 
depression  nor  fracture  of  internal  table  apparent.  Soon  ofter  the  operation 
he  became  quieted,  the  convulsions  were  less  marked,  and  he  was  again  able 
to  swallow  and  take  nourishment.  The  following  day  he  recognized  his 
mother  and  spoke  intelligently.  During  the  eighty  hours  after  the  operation 
he  had  a few  mild  convulsions,  and  at  the  expiration  of  this  time  died 
quietly.  On  autopsy,  there  were  found  on  the  left  side,  at  the  site  of  the 
operation  and  in  its  neighborhood,  firm  adhesions  of  the  dura  to  the  pia  and 
brain  substance.  The  tissues  as  a whole  formed  a common  mass  ; the  dura 
was  also  adherent  to  the  skull ; the  membranes  showed  necrobiotic  spots, 
and  the  cause  of  death  was  shown  to  be  a pachymeningitis. — Reported  by 
Roberts,  “ Annals  of  Surgery,”  vol.  ii.,  p.  112,  1885. 

19.  Gussenbauer,  1884. — An  eighteen-year-old  scholar  sustained  a per- 
forating gunshot  wound  of  the  right  side  of  the  forehead.  The  contused  and 
lacerated  wound  healed  after  suppuration,  and  was  followed  by  necrosis  of 
the  superficial  part  of  the  bone.  Later  symptoms  of  compression  of  the 
brain  appeared,  with  certain  local  and  motor  symptoms,  from  which  Gussen- 
bauer diagnosticated  abscess  of  the  brain  and  trephined  at  the  injured  spot. 
After  exposure  of  the  brain  he  detected  a deep  fluctuation,  made  a deep 
incision,  and  evacuated  a deep  abscess.  Complete  recovery  followed,  com- 
plicated only  by  a tendency  to  epileptic  spasms,  which  required  subsequent 
medicinal  treatment. — “ Prag.  med.  Wchschft.,”  1885,  Nos.  1 to  3. 

20.  Trcckenbrod. — Male,  aged  twenty-eight.  Left  otorrhoea.  Pain  on 
top  of  head  and  occiput ; vertigo  ; fever.  Several  ear  and  mastoid  opera- 
tions. Paresis  of  right  side  of  face.  Stuttered  while  reading  and  used 
wrong  words.  Did  not  remember  the  number  of  his  children,  his  own  age 
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or  name.  Aphasia  marked.  (Edema  behind  and  above  ear.  On  January 
31,  1885,  opened  skull  above  the  ear  and  removed  a cupful  of  pus  from  under 
dura  ; abscess  as  big  as  a small  orange.  Bright  and  well  next  day.  Steady 
recovery,  which  resulted  in  complete  cure  for  four  months. — “ Archiv.  of 
Otol.,”  1886,  xv.,  pp.  176-185. 

21.  Hirschfelder  and  Morse. — Male,  thirty-seven  years  old.  Headache, 
epileptoid  attacks,  vertigo,  amaurosis,  motor  and  sensor  paralysis  of  left 
arm,  contractures  of  arm  and  left  side  of  face.  Operation,  February  15, 
1886.  Three  trephine  openings,  making  one  opening  of  three  inches  in  dia- 
meter, in  right  parietal  bone  over  fissure  of  Rolando.  Tumor  found  to  be 
diffuse  and  very  soft,  of  which  only  a part  two  centimetres  and  a half  in 
size  could  be  removed.  Tumor  found  to  be  glioma.  After  the  eighth  day, 
until  death,  a profuse  flow  of  sanious  bloody  pus  with  gliomatous  elements. 
No  autopsy. — “ Pacific  Med.  and  Surg.  Journ.,”  April,  1886,  p.  210. 

22.  R.  Park.— Girl,  aged  fourteen.  In  August,  1881,  fell  from  window, 
contusing  right  side  of  the  head.  Total  unconsciousness  for  ten  days,  fol- 
lowed by  left  hemiplegia,  which  gradually  disappeared.  Two  years  later  had 
her  first  fit : convulsive  seizures  beginning  in  right  arm,  involving  first  the 
right  side  of  the  body.  Depression  of  bone  an  inch  and  a half  above  left 
ear.  Diagnosis  of  cystic  degeneration  of  blood-clot  in  the  neighborhood  of 
center  for  right  arm.  Operation,  February  24,  1886.  Bony  defect  two  centi- 
metres and  a half  in  diameter.  This  was  found  filled  in  with  fibrous  mem- 
brane, over  which  the  periosteum  was  adherent  ; underneath  this  a cyst. 
Large  opening  made  with  trephine  and  bone  forceps  and  a cystic  cavity  three 
centimetres  and  a half  in  diameter  uncovered.  Excision  of  overlying  dura 
and  removal  of  cyst.  Immediate  union  of  wound,  great  improvement, 
though  she  still  has  epileptoid  seizures  when  her  digestive  organs  are 
deranged.  Reported  for  first  time. 

23.  Horsley.— Male,  aged  twenty-two.  Scar  in  brain  from  old  depressed 
fracture  of  skull.  Fits  beginning  in  the  right  leg.  Twenty-eight  hundred 
and  seventy  fits  during  the  first  thirteen  days  of  his  stay  in  the  hospital. 
Complete  paralysis  of  right  arm  and  leg.  Diagnosis  of  lesion  involving  the 
end  of  the  superior  frontal  sulcus.  Operation,  May  25,  1886.  Free  incision 
and  excision  of  lesion,  which  was  found  to  be  cicatrical ; primary  union  ; no 
drainage  after  second  day.  General  improvement,  paralysis  unchanged,  but 
has  had  no  fits  since  operation. 

24.  Horsley.— Male,  twenty  years  of  age.  Repeated  attacks  of  pleurisy 
Since  the  15th  of  January,  1884,  began  to  suffer  from  clonic  cramps  in  left 
thumb  and  index  finger,  first  severe  attack  being  in  March,  when  he  fell  to 
the  ground.  During  1885  no  pronounced  epileptic  attacks.  Seizures  began 
m the  fingers  of  his  left  hand,  extending  up  the  arm.  In  April,  1886,  had 
practically  lost  power  of  his  left  arm,  with  severe  pain  from  occipital  to 
light  parietal  region.  Diagnosis:  Lesion  of  uncertain  nature  in  ascending 
central  convolution  at  centre  for  finger.  Operation,  June  22,  1886  After 
exposing  brain  there  appeared  a large  tumor.  This  was  superficial  and  seemed 

a an  inch  wide.  Excision  of  this  with  a surrounding  zone  of  healthv 
tissue.  It  was  found  to  extend  somewhat  deeply  into  the  cortex.  Tumor 
ound  to  be  tuberculous,  composed  of  two  caseous  masses.  Nearlv  all  the 
wound  healed  immediately.  On  the  day  following  the  operation,  paralysis 

left  arm  . later,  all  motility  was  recovered  save  that  in  the  index  finger. 
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25.  BERGMANN.-Male,  aged  nineteen.  Bullet  wound  of  right  temple  • 
unconsciousness  Wound  healed  in  three  weeks  without  pus.  Tlmee 
months  later  sudden  loss  of  consciousness,  occipital  pain,  spasms  of  several 
“ ; suJsequently  atrophy  of  optic  disc  on  right  side,  local  temperature 
elevated,  and  paralysis  of  left  side  of  face.  Diagnosis  of  abscess  near  lower 
third  of  right  fissure  ot  Rolando.  Operation,  June,  1886.  Three  openings 
made,  no  pus  found,  wound  packed  with  iodoform  gauze  ; three  days  later 
spontaneous  rupture  of  an  abscess  and  evacuation  of  a large  quantity  of  pus 
Condition  much  improved  ; two  days  later  second  small  abscess  emptied  in 
the  same  way.  Patient  eventually  died.  On  autopsy,  a third  abscess  was 
discovered. — Wierner  med.  Presse,”  Nov.  27,  1886. 

26  Horsley.— Man,  aged  twenty-four.  Old  punctured  fracture  of  skull 
involving  cortex  in  motor  area,  causing  severe  epileptiform  seizures  in 
groups  every  three  weeks.  Slight  paralysis  of  right  arm  and  face  ; dull  head- 
ache. Operation,  July  13,  1886.  Trephining  at  seat  of  external  scar  • 
removal  of  small  piece  of  inner  table,  which  was  depressed  into  a traumatic 
cyst ; surrounding  brain  substance  also  removed.  Primary  union,  general 
improvement,  only  three  fits  since  operation. 

26.  Hulke.— Female,  fifty-five  years  of  age.  Long  subject  to  discharge 
from  right  ear  mouth  drawn  to  left ; intense  pain  in  right  ear  and  right 
side  of  head  ; stiffness  of  nape  of  neck.  These  symptoms  for  four  days,  then 
drowsiness  deepening  into  coma.  Diagnosis  of  abscess  in  cerebellum. 
Operation,  April,  14,  1886.  Immediate  effects  striking,  breathing  easier, 
cyanosis  of  face  relieved  ; coma  less  deep,  but  consciousness  never  returned, 
death  following  morning.— “ Lancet,  July  3,  1886,  p.  5. 

28.  Bennett  and  Gould.— Male,  aged  thirty-six.  Blow  on  right  side  of 
the  head  six  years  before.  Six  weeks  later  had  fits  limited  to  the  left  side  ; 
contmued  since  at  intervals  of  about  one  week.  Fit  followed  by  violent 
mania  lasting  several  hours  or  even  days ; he  was  dangerous  then.  He 
became  suddenly  senseless  and  had  general  convulsions,  most  marked  on 
left  side.  Fits  lasted  from  five  to  ten  minutes.  He  saw  a red  light  just 
before  the  fit  came  on.  Operation,  July  8,  1886.  Trephined  at  site  of 
cicatrix  from  old  injury  due  to  faff.  This  was  three  inches  and  a half  from 


the  median  line,  and  two  inches  and  three-quarters  back  of  the  meatus. 
Bone  and  piece  of  dura  were  removed  (both  normal) ; brain  explored  and 
nothing  found.  Wound  closed.  Uninterrupted  recovery,  and  five  months 
after  operation  had  not  had  a fit.  Bennett  located  the  trouble  and  site  of 
operation  at  the  angular  gyrus.— “ Brit.  Med.  Jour.,”  1887,  vol.  i.,  p.  12. 

29.  Horsley.— Male,  aged  thirty-eight.  Left  side  paralyzed,  with  epilep- 
tiform seizures  beginning  in  the  left  shoulder  ; in  a semi-comatose  condition 
for  ten  days  previous  to  operation.  Operation,  September  23,  1886.  A firm 
glioma  weighing  four  ounces  and  a half  found  in  the  center  for  left  arm ; 
excision  along  with  surrounding  zone  of  brain  tissue.  Drainage  till  second 
day.  Wound  nearly  all  healed  by  immediate  union.  On  eighth  day  aspira- 
tion of  a little  serous  fluid  for  relief  of  pressure.  Sensation  returned  and 
was  complete,  with  consciousness,  for  two  months  and  a half,  when  rapid 
return  of  growth  took  place.  Patient  died  in  March,  1887. 

30.  Horsley.— Boy,  aged  ten.  Irritative  lesion  causing  epileptic  seizures 
beginning  at  left  angle  of  mouth.  Three  to  six  fits  every  day— a moral 
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imbecile.  Incomplete  paralysis  of  face,  volition,  and  speech.  Operation, 
October  19, 18S6.  Exposure  of  facial  center,  removal  of  cortex  composing 
the  two  centers,  determined  at  the  time  by  faradaic  battery.  Primary  union  ; 
general  improvement  in  all  respects. 

31.  Horsley. — Male,  aged  thirty-seven.  Blow  on  head  fourteen  years 
previously ; first  fit  three  years  later ; dull,  bad  memory  ; paresis  of  right 
arm  and  leg  ; epileptic  attacks.  Diagnosis  of  cicatricial  lesion  in  and  behind 
center  for  movement  of  hallux  at  upper  end  of  Rolandic  fissure.  Operation, 
November  8,  1886.  Large  cystic  cicatrix  at  point  diagnosticated.  Excision 
of  dural  cyst  was  incomplete  owing  to  collapse  of  the  patient.  Improve- 
ment of  motor  power  of  the  upper  limb  only,  and  of  sensory  power  in  both  ; 
mental  condition  much  improved  ; a few  seizures  during  first  week  after 
operation,  then  only  a slight  attack  once  a week. 

32.  R.  Park.— Male,  aged  forty  seven.  August,  1885,  thrown  from  a 
wagon ; totally  unconscious  for  sixteen  hours  ; slight  paresis  of  right  leg  ; 
paralysis  of  right  arm,  nearly  complete  aphasia.  First  epileptic  attack  four 
months  after  injury.  Of  late  these  occur  very  frequently.  No  scar  or 
depression.  Diagnosis  : cystic  degeneration  of  blood-clot  involving  centers 
for  right  arm  and  speech.  Operation,  November  17, 1886.  After  trephining, 
dura  bulged  into  the  wound  ; fluid  felt  underneath  ; bone  cut  away  with 
surgical  engine.  A cystic  tumor  found,  containing  an  ounce  and  a half  of 
clear  fluid,  about  five  centimetres  in  length  by  two  in  the  other  directions. 
This  was  freely  opened,  its  interior  scraped,  its  margins  sewed  to  those  of 
the  dura,  and  the  whole  cavity  drained.  Wound  healed  immediately  with- 
out disturbance.  Result  has  been  but  partial  improvement ; no  marked 
improvement  in  speech.  Reported  for  first  time. 

33.  Horsley.— Man,  aged  thirty  seven.  Severe  and  intractable  headache 
of  three  years’  standing,  incapacitating  him  for  work.  Operation,  November 
12,  1886.  Trephining  at  seat  of  pain,  removal  of  part  of  parietal  bone,  whose 
inner  table  had  been  perforated  and  was  being  eroded  by  a Pacchionian 
body.  Rapid  recovery  with  relief  of  pain. 


34.  May.  Male,  aged  seven.  Severe  and  persistent  headache,  chiefly 
frontal,  with  vomiting ; conjugate  deviation  of  the  eyes  to  the  left,  and 
paralysis  of  right  external  rectus  muscle.  Nearly  blind  from  bilateral  neuro- 
retinitis. Staggering  gait,  especially  backward,  and  sometimes  to  the  left  • 
unable  to  stand.  Retraction  of  the  head,  absolute  blindness,  and  nystagmus’ 
No  knee-jerk  on  right  side.  Much  emaciation.  Operation,  October  8,  1886 
(or  after,  not  stated).  Occipital  bone  trephined  on  right  side  under  superior 
curved  line,  midway  between  it  and  the  foramen  magnum.  Dura  bulged 
very  much.  Dug  out  cerebellum  with  small  spoon-handle,  and  hard  tuber- 
culous tumor  size  of  pigeon’s  egg  ; trifling  haemorrhage.  Death  in  a few 
hours.  No  autopsy  permitted.— “Lancet,”  Anril.  1887.  vnl.  i..  r,  7rs 


on  percussion  about  an  inch  and  a half  behind  external 
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process  of  frontal  bone  and  two  inches  from  zygoma.  Operation,  October 
13, 1886.  Trephined  over  tender  spot  and  bone  removed  further  forward  with 
forceps.  A deeply  seated  tumor  found  fixed  to  the  base  of  the  anterior  fossa. 
Operation  abandoned.  Thirteen  months  after  operation  the  patient  was  in 
fair  condition,  but  troubled  with  headaches  and  epileptic  attacks  returning 
with  greater  frequency.— “ Lancet,”  April 7,  1888,  i.,  p.  67. 

36.  Horsley.— Boy,  aged  four  years.  Almost  complete  paralysis  in  his 
right  arm  and  leg  ; semi-comatose  ; having  three  to  fourteen  fits  a day. 
Diagnosis  : probable  haemorrhagic  cyst  beneath  the  motor  cortex.  Opera- 
tion, November  29,  1886.  Trephining  over  left  motor  area  ; exploration  of 
brain  by  incision  ; nothing  found  ; no  harm  done.  Rapid  recovery  without 
drainage  . no  fit  for  a month  ; then  six  slight  ones,  and  none  since. 

37.  Horsley.  Male,  aged  thirty-seven.  Headache  ; gradual  onset  of  par- 
alysis of  right  arm  and  hand,  and  paresis  of  right  leg  ; epileptiform  attacks 
beginning  at  the  fingers,  which  had  ceased  three  months  before  operation. 
Operation,  December  7,  1886.  Removal  of  tumor  weighing  four  ounces  and 
a half.  Immediate  union  of  nearly  all  the  wound  ; eventual  recovery. 

38.  Bergmann.— Male,  aged  sixty-six.  External  tumor  on  temporal  bone, 
of  twenty  years’  standing,  which  suddenly,  in  the  spring  of  1886,  began  to 
soften,  after  which  began  symptoms  of  aphasia  and  trouble  in  right  arm. 
By  December,  1886,  right  arm  nearly  completely  paralyzed.  Operation, 
December  10,  1886.  Removal  of  tumor  by  chiseling  away  its  margin  ; bone 
found  perforated ; brain  invaded  by  tumor  of  the  size  of  a small  apple.  It 
was  necessary  to  remove  a layer  of  brain-tissue  in  order  to  be  sure  of  com- 
plete extirpation  ; ligature  of  several  branches  of  the  middle  meningeal ; 
extirpation  of  a considerable  portion  of  the  superior  longitudinal  sinus  ; 
haemorrhage  free  but  controllable.  Tumor  sarcomatous.  Death  on  fifth 
day  from  intense  oedema  of  the  brain.— “ Arcliiv  fiirklin.  Chir.,”vol.  xxxvi., 
p.  831. 

39.  Horsley. — Male,  eighteen  years  of  age.  Increasing  headache  ; vomit- 
ing ; optic  neuritis  ; diminishing  muscular  power  of  all  limbs,  especially  of 
left  arm  and  leg  ; affection  of  the  sphincters  ; epileptic  seizures,  with  turn- 
ing of  head  to  right ; consciousness  good  ; had  been  in  bed  one  year.  Opera- 
tion, December  17,  1886.  Trephiningover  right  hemisphere  of  cerebellum  ; 
removal  of  a tuberculous  mass  weighing  seven  drachms.  Death  nineteen 
hours  after.  Autopsy  revealed  disseminated  tuberculosis. 

Note.— Horsley’s  cases,  given  above,  were  reported  in  his  brochure  on 
“Brain  Surgery,”  from  “Brit.  Med.  Jour.,”  Oct.  9,  1886,  and  April  23,  1887. 

40.  Markoe.— Reported  at  a meeting  of  the  New  York  Surgical  Society, 
October  25,  1887.— Man,  aged  twenty-five.  In  1879  he  fell  eight  feet,  striking 
on  his  head  ; unconscious  for  some  time.  Brain  fever  followed,  and  two 
months  after  the  accident  he  had  his  first  convulsion.  Convulsions  recurred 
at  irregular  intervals  for  two  years,  then  became  less  frequent,  and  ceased 
for  two  years.  In  January,  1887,  while  bathing,  he  struck  his  head,  and 
within  a week  had  another  convulsion,  which  was  subsequently  repeated. 
On  examination,  his  head  was  irregular  shape,  the  right  parietal  region  pro- 
truding, the  left  parietal  region  markedly  depressed.  In  the  center  of  the 
left  parietal  region  was  a marked  depression,  and  all  pain  was  referred  to 
this  spot.  His  convulsions  were  not  preceded  by  aura,  nor  did  muscular 
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spasm  begin  at  any  single  point.  The  fits  increased  in  frequency  and  sever- 
ity, and  were  followed  by  great  excitement.  Operation,  January  27,  1887. 
Large  trephine  applied  over  the  depressed  area.  On  exposure,  the  dura  did 
not  bulge,  but  fluctuated,  and  between  the  dura  and  the  brain  a firm,  hard 
substance  was  felt.  On  reflecting  the  dura,  a cyst  was  found  underneath 
containing  a drachm  of  fluid,  and  presenting  two  firm  masses  lying  close 
together,  about  an  inch  in  diameter.  These  were  turned  out  of  their  bed, 
and  the  cortex  found  to  be  exposed  beneath  them.  The  dura  was  closed,  and 
the  wound  dressed  in  the  usual  way  with  catgut  drainage.  Operation  fol- 
lowed by  some  mental  excitement,  with  amnesic  aphasia  for  several  days, 
and  with  some  paresis  in  his  right  arm.  Wound  healed  kindly.  Discharged 
well  on  February  19th.  Since  this  time  he  has  so  remained.  The  masses 
thus  removed  were  of  anomalous  construction  ; they  were  decided  by  Dr. 
Prudden  to  be  developed  growths  of  aberrant  brain-tissue. 

41.  Berghann.— Male,  aged  twenty  years.  When  four  years  of  age  fractured 
his  skull  by  injury  to  left  side  of  head.  Soon  after,  paresis  of  right  side 
appeared.  Two  years  later,  attacks  of  vertigo  ; later  still,  cramps  ; loss  of 
consciousness ; epileptic  spasms  ; gradual  failure  of  mental  and  physical 
powers.  At  the  time  of  operation  he  was  confined  to  bed.  There  was  atro- 
phy of  the  right  arm  and  leg  ; the  arm  and  fingers  were  constantly  extended; 
and  he  had  at  least  two  fits  a day,  beginning  invariably  in  the  right  fingers' 
Scar  on  left  side  was  over  center  for  the  right  hand.  Operation,  February 
2, 1887.  Adhesion  of  dura  and  arachnoid  to  fragment  of  bone  found  between 
the  dura  and  calvarium  ; removal  of  same  with  excision  of  dura  over  affected 
area  ; cortex  beneath  excavated  and  filled  with  a cystic  mass  ; excision  of 
all  this.  Wound  tamponed  with  iodoform  gauze  ; secondary  suture  fortv- 
eight  hours  later.  Recovery.  Intensity  of  tetanic  cramps  relieved  for  a time 
only  ; no  improvement  in  intelligence.—1 “ Archiv  f.  klin.  Chir.,”  vol.  xxxvi. 


42.  Greenfield  and  CAiRD.-Patient  with  diagnosis  of  abscess  in  anterior 

6ft  temP°ro‘sPhenoidal  lobe.  Operation  ; evacuation  of  two  ounces 
°f  f PUS'  ,W°Und  corQPletely  healed  in  eighteen  days.  Recovery  com- 
plete.—Ed.  note,  “Brit.  Med.  Jour.,”  1887,  Feb.  5,  p.  94.  3 

43.  Barker.  Male,  aged  thirty-three.  Previous  trouble  in  right  middle 

ear  and  epileptic  attacks  when  young.  In  1886,  weakness  and  coldness  in 
right  leg  1 subsequently,  severe  headache ; tenderness  over  mastoid  andrteM 
occipital  regions.  January  23,  1887,  two  epileptic  spasms  within  an  hour  • 
right  side  of  body  convulsed  ; subsequently,  unsteady  gait,  staggering  to  the 
left,  and  contraction  of  right  pupil.  January  25th,  mastoid  trephined  in 
usua  way  , no  pus  found.  Later,  became  semi-comatose,  with  paresis  of 
let  arm,  and  right  pupil  dilated.  Diagnosis : suppuration  over  or  n arm 
and  face  centers  of  right  side.  February  3, 1887,  operation.  Trephine  Llied 
over  fissure  of  Rolando;  dura  bulging;  serum  found  at  depth  of  aiS  an  d 
a quarter  ; when  an  inch  and  a quarter  behind  external  meatus  dus  fn  ! 
at  considerable  depth,  and  nearly  half  an  ounce  removed  ; c,  "f 

iame  y ru  Jer  tube,  after  which  as  much  more  pus  escaped  Seri 
collapse  of  patient ; reaction  finally  established.  Patient  soon^onvaW * 
made  nearly  complete  recovery.--  Brit.  Med.  Jour.,”  April  14  1888 n 777  ’ 

44.  Birpsale  and  WKm.-Male,  aged  forty-two.1  pLtio  ’symptoms  -p 
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limbs  of  right  side,  with  diplopia,  nausea,  headache,  etc.;  later,  hemianopsia 
and  neuro-retinitis.  Diagnosis  of  tumor  in  cuneus.  This  diagnosis  was  for- 
tified by  furthei’  observation,  and  symptoms  of  inco-ordination  explained  by 
its  pressure  on  the  cerebellum.  Operation,  March  9,  1887,  by  Dr.  Weir.  On 
opening  skull,  dura  did  not  pulsate,  but  was  of  dark  color’;  incision;  appear- 
ance of  tumor  of  reddish  color,  covered  with  vascular  connective  tissue ; 
enucleation  of  same  after  its  incision,  and  removal  in  two  parts ; haemor- 
rhage troublesome.  Tumor  found  to  be  spindle-celled  sarcoma ; greatest  cir- 
cumference, eight  inches  and  a half  ; weight  140  grammes.  Five  hours  later, 
patient  in  collapse  from  secondary  haemorrhage  ; infusion  of  salt  solution  ; 
bleeding  continued.  Death  nine  hours  after  operation.— “ Med.  News  ” 
April  16,  1887,  p.  423. 

45.  G.  Hammond.— Woman,  aged  thirty-two.  First  sign  of  trouble  two 
years  and  a half  previous.  Began  with  loss  of  consciousness,  left-side  con- 
vulsions, paralysis  of  left  side  of  face,  left  hand,  arm,  then  leg  ; no  sensory 
disturbance.  Operation,  March  30,  1887,  by  Roberts.  Opening,  exploratory 
puncture,  and  incision  of  brain ; nothing  found ; dura  wound  closed  by 
suture.  She  remained  unconscious,  and  died  in  twenty -four  hours.  Autopsy 
showed  three  cysts  deep  in  the  brain-substance  ; their  fluid  was  serous,  con- 
taining broken-down  brain-substance.  They  were  close  together,  and  in 
position  to  affect  the  face  and  arm  and  leg  centers. — “ Med.  News,”  April  23, 
1887,  p.  472. 

46.  R.  Park.— Male,  aged  twenty.  In  1885  stabbed  with  knife  at  middle 
of  left  parietal  eminence.  Paresis  of  right  arm  followed  for  a few  weeks. 
Recovery  of  the  wound  with  suppuration.  Six  months  later,  first  epileptic 
attack.  Of  late,  fits  at  frequent  intervals,  aura  beginning  with  spasms  in 
left  side  of  face  and  left  angle  of  mouth  ; depressed  scar  nearly  over  the  right 
arm  center,  not  low  enough  for  that  of  speech.  Diagnosis  of  haemorrhagic 
cyst,  involving  centers  for  arm  and  hand  and  face.  Operation,  March  31,  1887. 
Rectangular  piece  of  bone  removed  with  chisel;  depression  of  inner  table  ; dura 
adherent  to  bone  above  and  beneath  ; cortex  bound  to  the  bone  by  adhesions. 
These  were  all  loosened  and  the  dura  excised.  Exploration  revealed  nothing 
further.  Speedy  healing  of  wound.  Four  months  later  was  perfectly  well 
and  free  from  fits.  Reported  for  first  time. 

47.  Bullard  and  Bradford. — Boy,  four  and  a half  years  old,  who  was 
delivered  by  the  forceps,  and  had  over  the  right  parietal  bone  a scar  and  a 
depression  supposed  to  have  been  caused  by  them.  There  had  been  no  con- 
vulsions. He  presented  much  diminished  intelligence,  inability  to  speak  or 
to  use  any  of  his  limbs  well,  with  right  internal  strabismus  and  right  spastic 
hemiplegia,  in  addition  to  the  well-marked  cicatrix.  Operation,  June  27, 
1887,  by  Bradford.  Trephining  on  the  light  side  of  the  head  directly  over 
the  cicatrix.  It  was  determined  that  the  outer  portion  of  the  bone  had  been 
fractured  and  the  inner  table  fissured.  The  dura,  which  was  thickened  and 
vascular,  was  incised,  but  no  lesion  of  the  brain  beneath  was  detected.  The 
trephine  was  then  applied  over  the  motor  area  on  the  left  side,  over  the 
junction  of  the  middle  and  lower  thirds  of  the  fissure  of  Rolando.  Here 
there  had  been  detected  a very  slight  superficial  scar  in  the  skull.  After  the 
disc  of  bone  had  been  removed  a depression  of  the  brain  substance  was 
exposed.  This  was  considered  a parencephalic  cavity.  The  patient’s  condi- 
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tion  was  so  poor  after  this  had  been  detected  that  the  wound  was  speedily 
closed.  He  died  seventeen  days  after  the  operation  ; no  autopsy  was  per- 
mitted.— “ Boston  Med.  and  Surg.  Jour.,”  1888,  cxviii.,  p.  162. 

48.  Birdsell,  Amidon,  and  Weir.— Female,  aged  twenty-six.  Had  had 
four  operations  for  sarcoma  of  neck.  During  the  last  operation  the  left  brach- 
ial plexus  was  injured  and  paralysis  of  left  arm  followed  for  two  months. 
Precipitate  micturition  and  defecation  ; then  cramps  in  left  leg  and  paresis 
of  same  ; later,  cramps  and  numbness  in  right  hand  ; for  three  weeks  intense 
headache.  Operation,  August  11,  1887,  by  Weir.  Tumor  supposed  to  be  in 
upper  portion  of  Rolandic  fissure  ; large  opening  made  ; dura  tense  and 
bulging.  After  incision  of  dura,  brain  bulged  in  wound.  Nothing  was  felt 
under  the  finger,  no  resistance  to  needle  upon  pressui’e.  A portion  of  pro- 
truding brain  was  sliced  off,  but  nothing  discovered.  Bleeding  profuse  ; 
checked  by  thermo-cautery.  One  week  later,  hernia  cerebri,  which  devel- 
oped to  the  size  of  a hen’s  egg.  No  reaction,  but  death  two  months  and  a 
half  after  operation,  with  signs  of  lesion  in  medulla.  On  autopsy,  a tumor 
was  found  springing  from  left  lobe  of  cerebellum  ; the  medulla  crowded  to 
right  and  forward  ; the  tumor  extending  down  spinal  canal  found  to  be  a 
spindle-cell  sarcoma. — “ Med.  News,”  March  5,  1887,  p.  273. 

49.  Suckling. — Girl,  aged  twelve  years.  Symptoms  of  two  years’  dura- 
tion ; vomiting,  vertigo,  inco-ordination,  paresis  of  left  facial  muscles, 
closure  of  left  eye  impeded  ; tongue  points  toward  the  right.  Diagnosis  of 
tumor  in  left  side  of  cerebellum,  covering  left  side  pons  and  left  facial  and 
abducent  nerves.  Operation,  summer  of  1887.  Trephining  of  occipital  bone 
so  as  to  enter  cranial  cavity  below  transverse  sinus.  Dura  exposed  and 
divided  transversely  ; cerebellum  seemed  soft ; removal  of  considerable  of 
its  substance  ; free  haemorrhage  ; drainage-tube  inserted  and  wound  closed. 
Patient  comatose  for  twenty  hours  and  died  in  forty-eight.  Autopsy  showed 
degeneration,  probably  tubercular,  of  entire  left  lobe  of  cerebellum.—  “ Brit. 
Med.  Jour.,”  Nov.  7,  1886,  p.  870. 

50.  Oliver.— Boy,  aged  sixteen,  suffering  from  epilepsy.  Nine  months 
previously,  concussion  of  brain  ; well  for  ten  days  ; then  had  his  first  con- 
vulsive shiver,  and  became  unconscious  for  a time.  On  recovery,  severe 
headache  in  right  side.  From  that  day  several  fits  daily,  disposition  altered ; 
pain  and  tenderness  referred  to  right  temporal  region  ; left  arm  and  leg  much 
more  convulsed  than  right.  During  fits  had  occasionally  choreiform  move- 
ments of  these  limbs  ; stupor  after  the  fits.  Patient  would  lie  speechless  and 
deaf.  Operation,  1887,  by  Hume.  Opening  made  beneath  the  tender  area. 
After  incision  into  dura  there  was  an  escape  of  nearly  an  ounce  of  serum. 
Dural  wound  drained.  During  the  next  twenty-four  hours  there  was  a free 
escape  of  serum.  Patient  had  a few  fits  during  ensuing  days,  then  rapidly 
recovered.  Was  free  from  fits  for  six  months,  then  they  recurred  but  were 
changed  in  character  ; were  treated  as  hysterical,  and  after  rest  in  bed  he 
completely  recovered.— “ Brit.  Med.  Jour.,”  Feb.  4,  1888. 

51.  Seguin  and  Weir.— Man,  aged  thirty-nine.  Spasms  of  right  side  and 
neck.  In  1886  fell  unconscious  one  day  ; epileptic  attacks  preceded  by  aura 
in  right  hand  and  arm  and  right  side  of  face.  Diagnosis  of  tumor  in  left 
motor  area.  Operation,  November  17,  1887,  by  Weir.  Dura  protruded 
s lghtly  ; appeared  normal  ; extensively  incised  ; brain  seemed  to  protrude  ; 
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yielded  deep  resistence  on  palpation.  Tumor  size  of  an  almond,  discov- 
ered at  depth  of  an  inch,  not  encapsulated,  apparently  infiltrating  surround- 
ing brain  tissue.  It  was  lifted  out  with  a Volkmann  spoon.  A small  frag- 
ment, which  had  separated  in  process  of  loosening,  was  also  separately 
removed.  No  haemorrhage  from  brain  ; wound  drained  and  irrigated  ; discs 
of  bone  with  several  fragments  replaced  over  the  dura.  Tumor  found  to  be 
sarcoma,  principally  of  round  cells.  Patient  recovered ; several  months 
ater  was  in  good  general  condition  ; better  as  regards  paresis  of  face  and 
hands  ; speech  much  improved.  Five  months  later,  no  recurrence  of  growth. 
— “Am.  Jour,  of  the  Med.  Sciences,”  July,  1888,  p.  225. 

52.  Horsley  and  Ferrier.  Man,  aged  forty-seven. ' Offensive  discharge 
fiom  left  ear.  When  seen  was  drowsy  ; had  pain  over  left  side  of  head  and 
back  of  eyes  ; photophobia  ; slight  discharge  from  left  ear.  Became  worse  ; 
showed  affection  of  speech  ; used  wrong  words  and  so  forth.  Diagnosis  of 
cerebral  abscess  in  anterior  third  of  temporo-sphenoidal  lobe.  Operation, 
December  10,  1887,  by  Horsley.  Five  drachms  of  pus  evacuated.  Complete 
recovery. — “ Brit.  Med.  Jour.,”  March  10  and  24,  1888. 

53.  Keen.  Male,  aged  twenty-six.  Fell  from  a window  when  three  years 
old,  his  head  striking  on  a brick.  A superficial  wound  was  made,  and  no 
tiouble  was  experienced  until  he  was  twenty-three,  when  epilepsy  developed, 
associated  with  aphasia  and  paralysis  of  the  right  arm  and  leg.  Later,  there 
was  recovery  from  much  of  this  disturbance.  Operation,  December  15, 
188/.  Keen  removed  a considerable  area  of  bone  and  uncovered  a tumor 
nearly  three  inches  in  length  in  its  long  axis.  During  the  operation  great 
trouble  was  experienced  from  haemorrhage,  which  was  checked  partly  by 
hot  water.  Patient  did  well.  For  several  hours  on  the  third  day  symptoms 
of  brain  pressure  were  observed,  and  this  was  attributed  to  the  presence  of 
a large  clot  of  greater  size  than  the  original  tumor.  This  was  removed  by 
careful  washing,  and  all  went  well  for  ten  days  ; then  pressure  symptoms 
were  again  observed.  There  was  also  severe  diarrhoea  and  a temperature  of 
104-5°.  The  presence  of  pus  was  suspected  and  the  wound  reopened.  No 
pus  was  found,  and  a certain  amount  of  hernia  cerebri  supervened.  It  was 
inferred  that  the  unfavorable  symptoms  were  largely  due  to  the  diarrhoea, 
and  two  or  three  other  similar  attacks  made  this  still  more  apparent.  The 
hernia  was  finally  overcome,  partly  by  skin-grafting.  The  wound  was 
drained  by  bichloride  gauze  for  eight  weeks.  It  healed  perfectly,  but  with 
a concave  shape  instead  of  convex,  and  has  since  continued  to  be  depressed. 
— “ Med.  News,”  April  21,  1888,  p.  107. 

54.  Harrison. — Boy,  aged  fifteen.  Severe  pain  in  head  following  a blow 
on  right  side  of  same  eight  days  previously.  Three  days  later,  convulsions 
in  right  side  of  body,  first  in  arm,  then  in  face,  then  in  leg.  When  they 
ceased,  paralysis  of  these  parts  took  place.  A cicatrix  was  observed  on  left 
side  of  head  covering  an  uneven  surface  of  bone.  It  was  then  learned  that 
eleven  years  previously  he  had  received  a severe  blow  on  this  side,  causing 
compound  fracture.  During  the  last  twelve  months  twitchings  had  been 
noted  in  the  right  arm.  Diagnosis  : abscess  of  brain  in  left  motor  region  of 
cortex.  Operation,  December  23,  1887.  Scar  found  to  correspond  to  upper 
part  of  left  ascending  frontal  convolution.  Its  center  was  made  the  center 
of  the  bone  wound.  The  dura  was  found  adherent  to  the  bone  with  a ridge 
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of  bone  pressing  abnormally  on  the  brain  ; more  bone  was  removed  for  the 
purpose  of  removing  entire  ridge ; no  bulging  of  dura  mater  ; wound  closed. 
December  27th,  condition  not  improved.  Wound  reopened,  dura  incised, 
opening  made  to  depth  of  an  inch  and  a quarter,  and  pus  was  found.  A free 
incision  was  made  and  four  drachms  of  foetid  pus  evacuated.  Abscess  cavity 
washed  out  and  drained ; subsequent  complete  recovery.  Abscess  rather 
than  tumor  diagnosticated  because  of  history  of  original  injury  with  latent 
symptoms  followed  by  acute  and  accelerated  by  recent  blow.— “ Brit.  Med. 
Jour.,”  April  21,  1888,  p.  848. 

55.  Stokes  reported  a case  of  successful  trephining  for  cerebral  abscess,  ' 
and  exhibited  the  patient.  The  man  had  been  struck  with  a poker  on  the 
left  side  of  the  mesial  line  of  the  head,  and  about  an  inch  anterior  to  the 
coronal  suture.  He  was  admitted  to  the  hospital,  several  weeks  having 
elapsed  from  the  date  of  the  injury.  He  soon  presented  brain  symptoms, 
became  convulsed  and  comatose,  and  it  was  determined  to  trephine.  Opera- 
tion, 1887.  A small  fracture  was  found  under  the  scar,  the  dura  bulging 
into  the  wound  ; and  an  exploring  needle  was  introduced  to  the  depth  of  an 
inch  and  a half,  and  pus  was  at  last  found.  The  dura  mater  was  then  incised 
and  an  ounce  and  a half  of  pus  was  evacuated.  The  patient  completely 
recovered  and  is  now  attending  to  his  ordinary  work. — “Brit.  Med.  Jour.,” 


March  8,  1888. 

56.  Macewen. — Male,  aged  forty-five.  Injury  to  parieto-temporal  region 
of  skull  some  months  before.  Hemiplegia  almost  immediate  persistent. 
January,  1886,  trephining  over  fissure  of  Rolando  over  center  for  lower 
extremity.  Dura  tense  and  pulsating,  incised,  and  several  ounces  of  clear 
fluid  escaped.  Subdural  cyst  lined  with  brownish  membrane.  Sharp  frag- 
ment of  bone  projecting  into  brain  removed  ; cyst  cavity  scraped  out,  and 
counter-opening  made  for  better  drainage ; bone  disc  reimplanted.  Com- 
plete cure. — Senn’s  “Four  Months  among  the  Surgeons  of  Europe.” 

57.  Drummond. — Patient  of  unknown  age.  Headache  in  left  temporal 
region  ; optic  neuritis  ; cramps  beginning  in  right  eyelid,  involving  right  leg, 
then  left  side  of  face  and  left  arm  ; finally  paralysis  of  right  side  and  spastic 
rigidity  of  left  side  ; motor  aphasia.  Operation,  1887.  Bone  removed  over 
facial  center  ; opening  made  ; nothing  abnormal  discovered.  Several  days 
later,  delirium  and  death.  Abscess  found  in  posterior  part  of  frontal  convo- 
lution.— “Lancet,”  October,  1887,  p.  656. 

58.  Ceci.— Male,  aged  fifty-two.  Blow  on  temple,  with  depression.  Two 
months  later,  hemiplegia  and  loss  of  sphincter,  control  of  bladder,  with 
stupor.  Operation,  1887.  Dura  adherent  to  bone  and  thickened;  under- 
neath adhering  to  a clot ; some  of  the  blood  still  fluid  ; no  pus.  Almost  com- 
plete recovery.— Congress  of  Italian  Surgeons,  18S8. 

59.  Filkin. — Girl,  aged  seventeen.  Fracture  of  skull  when  ten  months 
old.  Right  arm  and  leg  almost  completely  paralyzed  and  ill  developed. 
Temperature  2°  lower  on  left  side.  Operation,  January,  1888,  over  motor 
area.  A large  cyst  extending  to  depth  of  two  inches  from  surface  ; also  an 
osteophytic  growth  extending  half  an  inch  below  level  of  surrounding  bone. 
Rapid  healing  ; great  improvement  in  motility.— “ Edinburgh  Med.  Jour.,” 
1888. 

80.  KEEN.-Man,  twenty-five  years  old.  History  of  fall  eighteen  months 
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previously.  Depression  two  inches  long  on  right  side  of  head,  over  supra- 
marginal and  post-Rolandic  convolutions  ; paralysis  of  left  wrist  and  hand  • 

aZ rt?  hP‘10  fl‘S'  ,°POTf  tPril  lm  0l>eni,1e  three  inches  and  a 

nZ,  i/r  “a  Z “ half:ilKt™i™  «t  underlying  dura  which  had 

attached  to  its  under  surface  a small  fragment  of  bone.  Brain  tissue  found 
diseased  throughout  length  of  scar,  and  in  posterior  end  of  latter  a small 
cyst.  Removal  of  all  diseased  brain  tissue.  Patient  out  of  bed  on  fifth  day. 
Ergot  given  instead  of  morphine,  and  cocaine  applied  locally  as  a haemostatic 
with  good  results.  Button  of  bone  removed  was  sewed  to  under  surface  of 
scalp  flap  by  catgut  ligature  passed  through  two  apertures  made  in  the  bone 
for  that  purpose.— “Med.  News,”  April  21,  1888,  p.  438. 

61.  KEEN.-Man,  twenty  years  of  age.  Suffered  from  epilepsy  for  seven 
years  ; cause  obscure.  Attacks  all  began  in  left  hand.  Diagnosis  of  lesion  in 
center  for  left  hand  toward  inferior  extremity  of  post-Rolandic  convolution 
Operation,  May,  1888.  Opening  made  in  skull  two  inches  and  a quarter  by 
two  inches  and  a half.  It  was  difficult  to  decide  which  was  the  post-Ro- 
landic convolution.  By  use  of  faradaic  current  the  hand  center  was  deter- 
mined to  lie  in  the  anterior  of  the  three  gyri,  and  this  portion  was  accord- 
ingly excised.  Replacement  of  trephine  button  with  a number  of  smaller 
fragments.  Wound  drained.  Temperature  never  reached  100°.  On  the 
eighth  day  patient  was  out  of  the  house.  Integrity  of  skull  entirely  re-estab- 
lished. The  left  has  since  been  paralyzed,  but  no  other  paralysis  has  ensued. 
Epileptic  spasms  at  first  increased  in  number,  but  have  since  diminished  in 
frequency  and  severity.— “ Med.  News,”  June  15,  1888,  p.  672;  “Am.  Jour, 
of  the  Med.  Sci.,”  Oct.,  1888  ; also  personal  communication. 

62.  Mills  and  Steinbach.— Male,  aged  thirty-five.  Blow  on  head  twenty- 
nine  years  previously ; epilepsy  ever  since  ; convulsive  movements  in  left 
leg  and  arm,  less  on  right  side  ; depression  of  bone  over  left  Rolandic  fissure. 
Diagnosis  of  lesion  in  the  brain  at  this  point.  Operation,  July  18, 1888.  Tre- 
phining over  this  area.  A cicatrix  found  in  dura  ; excision  of  same. 

63.  Lloyd  and  Deaver.— Blow  on  head  at  fifteen  ; unconscious  and  bed- 
ridden for  a week.  First  fit  at  twenty-one  years  of  age.  Fits  both  nocturnal 
and  diurnal,  gradually  increasing  in  frequency.  While  in  the  hospital  has 
had  as  many  as  twenty-eight  in  one  day.  Aura  from  fore  and  middle  fingers 
of  left  hand.  Fit  begins  in  forefinger  of  left  hand,  involving  especially  (and 
sometimes  only)  muscles  of  left  arm  and  left  face.  Left  arm  and  left  face 
(especially)  paretic  during  intervals  between  fits.  Loss  of  consciousness  in 
these  slight  seizures  little  if  any.  Has  occasional  greater  fits,  spreading  very 
generally  over  body  on  both  sides,  but  always  worse  on  left  side.  No  aphasia. 
No  ocular  symptoms.  Little  headache.  No  gastric  symptoms.  Operation, 
June  12,  1888,  by  Deaver.  No  gross  lesion  discoverable  in  bone,  membranes, 
cortex,  or  subcortex.  Motor  centres  for  arm  and  face  mapped  out  with  far- 
adism  by  Dr.  Lloyd  and  carefully  excised.  Antiseptics.  After  operation, 
slight  twitching  occasionally  in  left  hand  and  face  for  six  days,  maniacal 
delirium,  with  visual  and  auditory  hallucinations.  Recovery.  No  convul- 
sion since.  Paresis  of  left  face  and  flexor  muscles  of  finger  and  thumb  con- 
tinues.— Personal  communication. 

Note.— I desire  to  express  here  my  obligation  to  Professor  Mills  for  assistance  in  the 
collection  of  these  cases,  and  to  Professor  Keen  and  Dr.  Deaver  for  personal  accounts  of 
their  own  cases. 
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Nature  of  case. 


Result. 


Remarks. 


mtal  convolution, 
it  of  bone. 


Degenerated  clot. 

Abscess  of  parietal  lobe. 

Abscess  in  temporo-sphenoidal  lobe 
Haemorrhagic  lesion  in  ascending  fr 
Subdural  syst  and  depressed  f ragme 
Abscess  of  temporo-sphenoidal  lobe 
Abscess  in  occipital  lobe. 

Subcortical  abscess. 

Tubercular  meningeal  lesion. 

Inflammatory  and  cystic  degeneration. 

Dural  tumor  over  ascending  frontallc. 

Cyst  in  ascending  frontal  convolution 
Tuberculosis.  Nodule  in  cortex. 

Depression  of  inner  table  over  angular  gyrus. 
Depressed  bone. 

Sarcoma  of  frontal  lobe. 

Glioma. 

Meningeal  adhesions, 

Abscess,  subcortical. 

Abscess,  subdural. 

Glioma  in  motor  area. 

Subdural  cyst  in  motor  area. 

Cicatrix  near  upper  end  of  sup.  fron  :al  sulcus. 
Tuberculous  tumor  in  motor  area. 

Abscess  beneath  motor  area. 

Traumatic  cyst  and  depressed  bone. 

Abscess  in  cerebellum. 

No  internal  lesion  discovered. 

Glioma,  weighing  4V<j  ounces. 

Irritative  lesion  in  facial  center. 

Subdural  cyst  and  cicatricial  lesion. 

Cyst  involving  speech  and  arm-centdrs. 

Irritative  lesion  of  dura  and  bone. 

Tuberculous  tumor  of  cerebellum. 

Tumor  fixed  to  base  of  anterior  fossj|. 

Cyst  suspected ; no  lesion  found. 

Tumor  in  motor  area  of  4^>  oz.  weig  it. 

Sarcoma  “size  of  small  apple.” 

Tuberculous  mass  7 drachms  in  weig  it. 

Lesion  of  uncertain  and  anomalous  nrture. 

Depressed  bone  and  dural  cicatricial  lesion. 

Abscess  in  temporo-sphenoidal  lobe. 

Abscess  in  temporo-sphenoidal  lobe. 

Scarcoma  of  occipital  lobe. 

Deep,  subcortical  cysts. 

Cicatricial  dural  lesion  of  arm-cente 
Dural  and  porencephalic  lesion. 

Sarcoma  of  left  lobe  of  cerebellum. 

Degeneration  of  left  lobe  of  cerebellu: 

Cystic  lesion. 

Sarcoma  in  motor  area. 

Abscess  in  temporo-sphenoidal  lobe. 

Tumor  in  motor  area,  “ 3 inches  long  ' 

Subcortical  abscess. 

Subcortical  abscess. 

Subdural  cyst,  with  depressed  spiculjj  c 
Abscess  of  frontal  convolution. 

Fluidified  clot  (cyst  ?). 

Large  and  deep  cyst,  with  osteophytb. 

Dural  (cicatricial)  lesion,  with  degenerated  cortex  and 
a cyst. 

Irritative  lesion  in  hand-center. 

Depressed  bone  and  cicatricial  legion  in  dura  over 
motor  area, 

Irritative  dural  and  cortical  lesion. 


Recovery. 

Death  after  9 hours. 
Death. 

Recovery. 


Patient  in  extremis  at  time  of  operation. 


Death  in  6 days.  Perforation  into  ventricle  found. 

Death  in  6 days. 

Recovery.  Bergmann  considers  this  to  be  gumma. 


Death  after  4 weeks. 
Death  in  80  hours. 
Recovery. 


From  pachymeningitis. 


Death. 

Recovery. 


Death. 

Recovery. 

Death  in  24  hours. 
Recovery. 


Temporary  improvement.  On  autopsy  an- 
other abscess  found. 


Operation  for  epilepsy.  Cured. 
Death  6 months  later  from  return. 


Slight  improvement  in  paretic  condition. 


Death  same  day. 
Operat’n  abandoned. 
Recovery. 

Death  on  5th  day. 
Death. 

Recovery. 


No  autopsy. 

Recovery  from  what  was  done. 
Complete  relief  of  symptoms. 

(Edema  of  Brain. 

Disseminated  tuberculosis. 

No  improvement  in  symptoms. 


Death  in  9 hours. 
Death  in  24  hours. 
Recovery. 

Death  on  17th  day. 
Recovery. 

Death  in  48  hours. 
Recovery. 


Uncontrollable  hemorrhage. 

Cysts  not  found  till  the  autopsy. 

No  autopsy. 

Death  in  10  weeks.  Tumor  not  discovered 
till  autopsy. 

Probably  tuberculous. 

Nine  months  later  no  return. 

Recovery  retarded  by  hernia  cerebri  and 
other  complications. 


Death. 

Recovery. 


Lesion  not  discovered  till  the  autopsy. 


DISCUSSION  ON  CEREBRAL  LOCALIZATION. 


APHASIA. 

PAPER  BY 

DR.  M.  ALLEN  STARR,  OF  NEW  YORK. 

It  is  evident  from  the  statements  to  which  we  have  just  listened 
that  cerebral  surgery  has  achieved  much  and  has  a great  future,  but 
that  it  is  largely  dependent  upon  neurology.  The  surgeon  is  ready  to 
proceed  when  the  neurologist  can  indicate  the  way.  The  operator 
waits  for  the  diagnostician. 

The  responsibility  for  further  progress  rests,  therefore,  with  physi- 
cians. How  is  that  responsibility  to  be  met  ? There  is  no  subject  in 
the  domain  [of  medical  science  which  enforces  more  strongly  the 
necessity  of  following  closely  the  inductive  method  of  reasoning  than 
this  one  of  cerebral  localization.  The  conclusions  thus  far  arrived  at 
have  been  reached  by  the  collection  and  analysis  of  facts.  Physi- 
ology had,  it  is  true,  shown  the  way  ; it  had  led  up  to  an  hypothesis 
regarding  cerebral  action  in  man.  But  the  conclusions  on  which  we 
rely  have  been  derived  almost  wholly  from  the  comparison  of  large 
numbers  of  clinical  cases,  supplemented  by  pathological  records. 
And  every  decided  advance  in  the  knowledge  of  the  localization  of 
functions  has  been  due  to  the  careful  collation  of  cases  with  autopsies 
and  the  study  of  their  common  features.  I need  only  refer  to  the 
classical  work  of  Nothnagel,*  the  collections  of  facts  made  by  Char- 
cot,! Wernicke J and  others,  and  the  recent  study  of  hemianopsia  by 
Seguin§  for  proof  of  this  assertion. 

The  experience  of  the  past  must  be  our  guide  in  future.  If  ad- 
vances are  to  be  made  it  must  still  be  along  the  line  of  induction. 
But  induction  rests  primarily  on  the  careful  study  of  individual 
cases.  It  seems  perhaps  superfluous  to  state  this  fact,  or  to  urge  the 
necessity  of  recording  and  publishing  every  valuable  case  of  cerebral 
disease.  Yet  it  cannot  be  denied  that  much  valuable  material  is 
unused  in  this  country.  Surely  our  opportunities  of  observation  are 
equal  to  those  abroad.  But  our  medical  literature  is  not  equally  rich 
in  the  careful  records  of  cases.  We  are  too  impatient  of  detail;  too 

* Nothnagel,  Topische  Diagnostik  der  Gehirnkrankheiten. 
f Charcot  et  Pitres,  Localizations  des  Funct.  Cereb.  Iiev.  de  Med.,  1883. 
t Wernicke,  Lehrbuch  d.  Gehirnkrankheiten  I. 

Seguin,  Hemianopsia,  Jour,  of  Ment.  and  Nerv.  Disease,  1887. 
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eager  for  general  result*  If  we  are  to  aid  in  advancing  the  knowl- 

,f  ° oerebra'  looal“ation  it  is  by  appreciating  the  fact  here  urged 
that  every  case  has  a positive  value  and  should  be  made  common  prop- 

Wh  f t 'a8e>  t00>  must  b«  properly  examined  in  order  to  yield 
all  the  facts  which  ,t  contams.  This  is  especially  true  of  the  class  of 

cases  which  has  been  assigned  to  me  for  discussion,  viz:  the  cases  pre- 
senting  disturbances  of  speech.  ^ 

If  time  would  permit  it  would  be  an  interesting  study  to  trace  the 
gradual  growth  of  clinical  and  pathological  facts  regarding  disturb- 
ances of  speech  and  their  important  bearing  upon  the  theory  of  local- 
ization of  cerebral  functions.  It  is  only  possible  here  to  notice  the 
most  striking. 


There  have  been  three  epochs  in  the  history  of  aphasia,  each  of 
which  has  been  marked  by  a decided  advance  in  knowledge.  In 
the  first-  the  Epoch  of  Broca,  1864  to  1874— the  claim  of  Broca 
that  lesions  of  the  posterior  portion  of  the  third  frontal  convolu- 
tion on  the  left  side  produce  a loss  of  speech  was  established  upon 
an  impregnable  basis.  It  is  true  that  the  discussions  of  the  French 
Academy  and  the  observations  of  those  hostile  to  the  new  doctrine 
resulted  m proving  that  loss  of  speech  might  be  caused  by  lesions 
elsewhere  in  the  brain.  The  necessity  of  distinguishing  between 
right  and  left  handed  persons  was  also  brought  out,  with  the  re- 
markable fact  that  while  Broca’s  statement  was  true  of  right  handed 
pei sons,  in  left  handed  people  the  speech  centre  lies  in  the  right  hem- 
isphere, a rule  to  which  there  are  few  exceptions.  *(2>  And  finally  it 
became  evident  that  the  form  of  loss  of  speech  produced  by  lesion  in 
Broca  s centre  was  not  associated  with  the  loss  of  memory  of  words. 

In  the  second  epoch — the  Epoch  of  Wernicke, \ from  1874  to  1883 

a broad  distinction  was  drawn  between  motor  and  sensory  aphasia. 
This  distinction  had  been  observed  clinically  by  English  observers, J 
but  Wernicke  first  showed  its  pathological  basis.  Motor  aphasia  was 
shown  to  be  a loss  of  speech  due  to  a defect  in  the  process  of  articu- 
lation, the  proper  combination  of  movements  of  lips  and  tongue  be- 
ing no  longer  possible — not  because  of  paralysis  in  the  muscles — but 
because  those  memories  of  efforts  necessary  to  produce  words,  ac- 
quiied  by  practice,  had  suddenly  been  lost.  This  form  of  aphasia 
was  shown  to  be  the  form  observed  by  Broca  and  produced  by  lesion 
in  his  centre.  Sensory  ajihasia,  on  the  other  hand,  was  shown  to  be- 


* (*)  Paget,  Brit.  Med.  Jour.,  Dec.  27,  1887. 
f Werniche,  Die  Aphatische  Symptomem  complex,  1874. 

X Ogle,  St.  Geo.  Hosp.  Rep.,  1867.  Barteau,  Brit,  and  Foreign  Med.  Chir.  Rev., 
1869.  Broadbent,  Medico  Chirurg.  Trans.,  1872. 
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long  to  the  perceptive  rather  than  to  the  emissive  elements  of  speech 
and  to  be  characterized  by  a loss  of  memory  of  the  sound  of  words,  so 
that  they  could  no  longer  be  called  to  mind  or  recognized  when  heard. 
This  form  of  aphasia  Wernicke  concluded,  from  a few  cases,  was 
traceable  to  a lesion  of  the  first  temporal  convolution  in  its  posterior 
two-thirds.  And  this  distinction,  soon  after  confirmed  by  Kussmaul* 
in  his  classical  work,  formed  the  second  great  advance  in  the  knowl- 
edge of  aphasia. 

The  third  and  present  epoch  is  the  epoch  of  Charcot.]  Charcot 
with  his  sharp  clinical  insight  and  masterly  power  of  analysis  saw  that 
further  distinctions  were  possible.  Before  the  use  of  language  comes 
observation  by  the  senses  and  the  retention  in  memory  of  the  things 
observed.  Language  is  both  spoken  and  written.  Hence  in  its  acqui- 
sition two  kinds  of  sensory  memories,  auditory  and  visual,  must  be 
obtained.  But  given  that  store  the  individual  must  put  it  to  use.  He 
can  do  so  in  speech  and  in  writing,  each  of  which  acts  involves  a sep- 
arate kind  of  effort  calling  into  play  separate  sets  of  muscles.  These 
acts  are  acquired  by  practice.  Practice  means  the  repetition  of  a cer- 
tain effort  until  its  memory  is  fixed  in  the  mind,  and  thus  for  the  ex- 
pression of  language  two  efforts  or  motor  memories  are  required,  each 
of  which  is  distinct.  Charcot  says,  “A  word  is  a complexus;  in  it 
one  can  discover,  at  least  in  persons  of  education,  four  distinct  ele- 
ments; the  auditory  memory  picture,  by  whose  means  we  are  able  to 
grasp  the  sense  of  words  heard;  the  visual  memory  picture,  which 
enables  us  to  comprehend  the  words  written  or  printed;  and  also  two 
motor  elements,  that  is  to  say,  the  motor  memory  of  articulation  and 
the  motor  memory  of  writing;  the  first  developed  by  the  repetition 
of  movements  of  the  tongue  and  lips  necessary  to  pronounce  a word;  the 
second  by  the  practice  of  motions  of  the  hand  and  fingers  necessary 
for  writing.”  These  memories,  which  Charcot  distinguishes  from  one 
another,  are  joined  together  by  processes  of  association  and  form  the 
mental  substratum  of  language.  But  since  they  are  distinct  each 
may  be  lost  while  the  others  remain.  And  hence  four  distinct  forms 
of  disturbance  of  speech  will  result. 

The  loss  of  the  visual  memories  will  result  in  visual  amnesia  and 
word  blindness.  This  is  a disease  of  readers.  The  loss  of  the  audi- 
tory memories  will  result  in  auditory  amnesia  and  word-deafness. 
The  loss  of  the  motor  memories  of  writing  and  of  pronunciation  will 
produce  agraphia  and  motor  aphasia.  But  individuals  differ  widely 

* Kussmaul,  Disturbances  of  Speech,  Ziemssen’s  Cyclo.,  vol.  xiv. 

f Charcot,  Le9ons  Progr^s  Medical,  1883.  Ballet,  La  language  interieur  et  des  diver- 
aes  forms,  1886.  Bernard,  De  l’aphasie,  1886. 
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from  one  another  in  the  development  of  the  various  me; 
Some  can  remember  more  easily  things  heard  than  thing! 


capacity  aphasia  will  present  somewhat  different  features.  The  man 
who  depends  on  his  memory  of  things  heard  will  be  more  seriouslv 
affected  by  a disease  which  destroys  his  auditory  memories  than  will 
be  the  man  who  depends  on  his  visual  memory.  The  scholar  who 
constantly  studies  and  the  laborer  who  reads  only  the  street-signs  will 
be  very  differently  effected  by  a lesion  producing  a loss  of  the  visual 
memories.  These  distinctions  of  mental  power  therefore  cannot  be 

disregarded  m the  study  of  a disease  which  touches  the  physical  basis 
of  mind. 

Another  fact  brought  to  light  by  the  German  school  is  the  compar- 
ative independence  of  those  memories  which  subserve  language  and 
those  other  memories  which  combine  to  make  up  the  mentaAmage 
or  concept.  Of  every  known  object  we  have  a congeries  of  separate 
memories,  the  residue  of  past  perceptions,  and  these  combine  to  form 
the  idea  of  that  object.  The  bell— to  use  Charcot’s  apt  illustration— 
has  a shape,  a tone,  a hard,  cold,  metallic  feel,  which  can  be  recognized 
even  though  we  cannot  recall  its  name.  These  memories  as  well  as  those 
which  go  to  make  up  the  word  bell  may  be  lost.  And  then  neither 
the  sight,  nor  the  sound,  nor  the  touch  of  the  bell  will  call  up  any 
notion  to  the  mind.  The  use  of  the  object  perceived  will  not  be 
known.  And  for  this  symptom  the  term  apraxia  has  been  coined  by 
Kussmaul.  Apraxia  is  the  inability  to  recognize  an  object  by  the  aid 
of  any  of  the  senses.  It  includes  psychical  blindness,  the  form  most 
frequently  discovered,  and  also  psychical  deafness.  The  indepen- 
dence of  memories  of  sound  from  memories  of  words  has  recently 
been  established  by  Oppenheim.*  He  found  that  many  aphasics  retain 
their  musical  faculty,  and  can  recognize  and  appreciate  melodies  and 
music,  when  they  have  lost  the  power  to  understand  language  ; are 
able  to  sing  a tune  sometimes  even  with  words  when  they  cannot  talk  ; 
or  can  read  and  write  notes  when  they  cannot  read  and  write  words. 

Other  aphasics  lose  these  powers  as  well  as  those  of  speech,  and 
then  are  psychically  deaf  to  music. 

Psychical  blindness  is  quite  frequently  detected  and  occurs  usually 
in  conjunction  with  word-blindness.  The  patient  then  no  longer 
recognizes  his  friends  when  he  sees  them,  or  knows  what  objects — 
such  as  food,  clothing,  and  articles  of  daily  use — are. 


* Oppenheim,  Charite  Annalen,  vol  xiii. 
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The  clinical  examination  of  an  apkasic  is  incomplete  unless  the  con- 
dition of  each  of  these  various  kinds  of  memory  pictures  is  deter- 
mined. (See  Appendix  1). 

If  we  turn  now  from  these  clinical  distinctions,  each  of  which  has 
been  abundantly  proven  by  the  records  of  cases  carefully  studied,  to 
the  pathology  of  these  forms  of  aphasia.  We  find  that  while  some- 
thing is  known  much  remains  to  be  discovered.  There  is  a consensus 
of  opinion  based  upon  a very  large  number  of  cases  that  motor 
aphasia  is  produced  by  a lesion  of  Broca’s  convolution — the  posterior 
part  of  the  third  frontal  convolution  of  the  left  hemisphere  in  right 
handed,  and  of  the  right  hemisphere  in  left  handed  persons.  It  is  not 
necessary  to  cite  cases  in  this  connection  for  the  assertion  is  not  dis- 
puted by  any  authority.  When  that  centre  is  involved,  motor  aphasia 
results.  But  Broca’s  centre  is  connected  with  the  cranial  nerve 
nuclei  by  a nerve  tract  which  transmits  the  impulses  that  start  the 
speech  mechanisms.  And  lesions  in  this  tract  appear  to  cause  as  true 
a motor  aphasia  as  lesions  at  its  origin.*  The  differentiation  between 
cortical  and  subcortical  lesions  meets  us  here  at  once.  The  only 
method  of  diagnosis  is  the  study  of  collateral  symptoms  accompany- 
ing the  aphasia,  and  the  study  of  the  history  of  the  case  which  may 
settle  the  nature  of  the  lesion  and  thus  aid  its  localization.  If  that 
lesion  is  just  beneath  the  cortex  it  cannot  be  distinguished  from  a lesion 
of  the  cortex.  If  it  is  in  the  speech  tract  as  far  from  the  cortex  as 
the  internal  capsule  where  it  will  not  injure  the  commissural  fibres 
between  the  two  frontal  lobes  the  aphasia  will  only  be  temporaiy  ; 
the  impulses  are  there  supposed  to  cross  from  Broca’s  center  to  the 
other  hemisphere  and  thence  go  down  to  the  nuclei,  f And  in  this 
case  other  symptoms  of  capsular  or  basilar  lesion  will  be  present  to 
indicate  the  site  of  disease.  This  distinction  is  important,  for  while 
Broca’s  centre  is  easily  accessible  to  the  surgeon — as  one  of  Macewen’s 
cases  proves — the  tune  has  not  yet  come  when  he  can  reach  the  inter- 
nal capsule. 

The  situation  of  the  lesion  causing  agraphia  is  not  known.  The 
frequency  with  which  this  symptom  occurs  with  motor  aphasia  has 
led  to  the  supposition  that  they  always  coincide.  In  the  uneducated, 
as  in  children,  the  act  of  writing  is  often  accompanied  by  an  inward 
whisper,  which  may  even  amount  to  a movement  of  the  lips.  In  such 
persons  speech  and  writing  are  closely  connected  and  are  usually  lost 

* Raymond  et  Artaud,  Gaz.  Med.  de  Paris,  1883,  No.  47.  Arch,  de  Neurol  No 
20,  1883.  ’’ 

f Gowers,  Diseases  of  the  Nervous  System,  vol.  ii.,  p.  106. 
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together.  But  cases  of  agraphia  without  aphasia*  prove  that  these 
acts  are  independent.  The  hypothesis  is  natural  that  the  writing 
centre  is  near  the  motor  centres  for  the  hand  ; but  whether  it  lies  in 
front  or  behind  these  is  not  determined.  As  future  observation  must 
settle  this  question  it  may  be  well  to  call  attention  to  the  fact  that 
there  are  varieties  of  agraphia.  The  loss  of  recollection  of  how  words 
look,  a mild  form  of  word  blindness,  will  prevent  a person  from 
writing  spontaneously  and  thus  produce  sensory  agraphia.  But  in 
true  agraphia  the  pen  cannot  be  used  at  all,  and  copying  or  writing 
at  dictation  are  lost  as  well  as  the  power  of  voluntary  writing.  Each 
of  these  acts  should  therefore  be  tested  in  any  case. 

The  situation  of  the  lesion  producing  word-deafness  with  amnesic 
aphasia  is  now  well  known.  And  yet  a careful  search  through 
American  and  foreign  literature  has  enabled  me  to  find  only  about 
thirty-five  cases  of  word-deafness  with  autopsies  which  are  above 
hostile  criticism.  In  all  of  these  Broca’s  centre  was  unaffected. 

These  cases  are  tabulated  on  the  diagram,  which  is  similar  to  one 
used  by  Naunyn  a year  ago  at  the  German  Medical  Congress  at  Wies- 
baden. My  collection  of  cases  of  word-deafness  is  about  double  that 
of  Naunyn,  he  having  included  motor  aphasia  in  his  collection.  The 
cases  are  numbered  from  ten  to  fifty-four,  ten  cases  of  word-blindness 
being  included  in  this  collection,  the  numbers  one  to  nine  being 
< 11  :i1ed  because  inconspicuous.  The  diagram  is  prepared  as  follows  : 
The  lateral  surface  of  the  brain,  as  shown  by  Ecker,  has  been  divided 
into  squares.  When,  in  a given  case,  the  area  indicated  by  one  of 
these  squares  was  invaded  by  disease,  the  number  of  that  case  was  put 
down  in  the  square.  The  great  preponderance  of  numbers  in  the 
temporal  and  lower  parietal  regions  shows  that  this  is  the  seat  of  the 
lesion  in  the  large  majority  of  the  cases  of  sensory  aphasia. 

Some  of  the  cases  presented  extensive  lesions  outside  of  the  speech 
area  (e.  g.,  cases  42  and  48)  as  well  as  in  it,  but  in  none  was  Broca’s 
center  destroyed  or  invaded  by  disease.  Others  were  entirely  confined 
to  the  temporal  or  parietal  convolutions.  The  character  of  the  aphasia 
was  in  all  sensory.  In  many  cases  word-deafness  occurred  alone  not 
associated  with  word-blindness  and  in  these  the  temporal  convolutions 
only  were  involved.  In  some  cases  word-blindness  occurred  alone,  not 
associated  with  word-deafness,  and  in  these  the  lower  parietal  lobule 
including  the  supra  marginal  and  angular  gyri  only  were  involved. 
In  a third  class  both  word-deafness  and  word-blindness  occurred 
together  and  in  these  both  areas  were  invaded  by  the  lesion. 

* Cases  of  pure  agraphia  are  recorded  by  Pitres,  Rev.  de  Med.,  1884,  p.  865.  Ogle, 
St.  George’s  Hosp.  Rep.,  1867,  Obs.  iii.  Marie,  Progres  Medical,  1888,  No.  5. 
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It  is  impossible  to  make  any  pathological  distinction  as  yet  between 
mere  loss  of  power  to  recall  words  and  the  severer  condition  in  which 
words  are  no  longer  recognized  and  are  mispronounced.  It  has  been 
thought  that  the  lighter  form  was  due  to  superficial  cortical  disease 
and  the  severer  to  a deep  lesion,  but  the  records  point  rather  to  a 
lateral  extent  of  disease  as  determining  its  severity.  It  may  be  that 
an  inability  to  recall  words  implies  a partial  disturbance  of  association 
fibres  going  to  the  temporal  region,  while  loss  of  power  to  recognize 
words  implies  a total  destruction  of  the  fibres  and  cells.  Grashey 
indeed  has  advanced  the  opinion*  that  the  mere  failure  of  recollection 
is  a functional  difficulty  not  necessarily  accompanied  by  organic 
change  and  due  rather  to  inability  to  fix  the  attention,  and  the  ques- 
tion is  still  open.  In  any  case  of  true  word-deafness  the  possibility  of 
surgical  interference,  where  the  nature  of  the  lesion  allows  it,  is 
admitted,  for  the  temporal  lobe  is  easily  reached  by  the  trephine,  and 
a large  opening  will  expose  the  posterior  half  of  both  temporal  gyri. 

The  situation  of  the  lesion  producing  word-blindness  is  also  indi- 
cated in  the  diagram.  Eleven  cases  of  pure  word-blindness  have  now 
been  recorded  with  autopsies. f In  all  of  these  the  disease  was  situ- 
ated in  the  angular  gyrus  and  supra-marginal  convolution.  In  many 
cases  of  word  deafness  the  lesion  involved  this  region  also,  and  in 
these  word-blindness  was  also  present.  The  patients  were  then 
unable  to  read  printed  or  written  language,  to  recall  the  appearance  of 
words  or  to  write  spontaneously. 

While  the  number  of  recorded  cases  is  small  they  certainly  are  suffi- 
cient to  warrant  surgical  interference  in  this  region  if  the  case 
requires.  This  is  especially  true  if  word-blindness  is  attended  by  that 
form  of  the  symptom  “ apraxia ” known  as  psychical  blindness 
already  described.  For  in  the  nine  cases  with  autopsies  in  which  this 
has  been  noticed  the  lesion  has  always  been  found  in  the  angular 
gyrus  or  just  beneath  it  in  the  association  tracts  between  temporal  and 
occipital  lobes.J  And  only  last  month  a successful  case  of  trephin- 
ing over  this  gyrus  was  reported  by  Macewen  of  Glasgow,  where  the 
omy  guide  to  the  localization  of  the  disease  was  a condition  of  word 
blindness  with  psychical  blindness  which  had  developed  for  a short 
time  after  an  injury  occurring  one  year  before  the  operation.  The 
probable  cause  of  psychical  blindness,  in  all  cases  of  local  lesion  is  the 
t lvision  of  association  tracts  beneath  the  cortex.  Subcortical  lesions 
here  often  cause  hemianopsia.  This  is  so  clearly  proven  by  the 

* Grashey,  Arch,  of  Psych.,  xvi.,  Tiber  aphasie. 

f Cases  No.  10,  11,  21,  29,  32,  45,  48,  50,  51,  62,  54. 

t Cases  No.  10,  26,  29,  37,  39,  42,  61,  53,  64. 
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autopsies  as  to  warrant  an  exploratory  incision  into  the  white  matter 
under  the  angular  gyrus  in  any  case  of  word-blindness  with  psychical 
blindness  and  hemianopsia  where  the  gyrus  itself  does  not  appear  to 
be  diseased  when  exposed  to  view  by  the  surgeon. 

Is  it  possible  to  detect  other  lesions  affecting  the  association  tracts 
beneath  the  cortex  ? In  all  speech  processes  an  association  of  various 
memory-pictures  is  constantly  going  on.  Thus  the  act  of  repeating  a 
word  after  another  calls  into  play  the  tract  which  joins  the  word- 
hearing and  the  word-uttering  areas,  a tract  which  passes  beneath 
the  Island  of  Reil.* * * §  A lesion  in  this  tract  prevents  the  act  of  repeti- 
tion and  results  in  the  patient’s  talking  jargon.  Such  acts  as  copying, 
reading  aloud,  and  writing  at  dictation,  involve  functional  activity  in 
two  centres  and  in  their  connecting  fibres,  and  hence  should  always  be 
tested  in  examining  cases.  Lichtheim  in  an  article  of  great  inge- 
nuityf  has  attempted  to  show  that  different  clinical  forms  of  aphasia 
exist  for  each  break  in  these  association  tracts  ; and  it  seems  probable 
that  in  the  next  epoch  of  aphasia  many  new  varieties  will  be  distin- 
guished and  new  lesions  localized.  It  is  not  yet  possible,  however,  to 
make  statements  of  sufficient  definiteness  to  warrant  a practical  appli- 
cation in  surgical  procedure. 

A case  of  pure  aphasia  of  one  of  the  varieties  here  set  forth  is  a 
rarity.  The  majority  of  cases  met  with  in  practice  are  really  cases  of 
mixed  aphasia  in  which  both  motor  and  sensory  defects  are  combined. 
This  is  the  experience  of  all  recent  observers.  It  does  not,  however, 
detract  from  the  value  of  the  observations  and  distinctions  here 
recorded.  For  they  are  valid.  Nor  does  it  prevent  the  surgeon  from 
proceeding  when  the  nature  of  the  lesion  will  allow.  For  that  lesion 
is  in  the  Sylvian  region  in  any  case  and  the  preponderance  of  either 
motor  or  sensory  symptoms  will  lead  him  to  place  his  trephine  respec- 
tively further  anteriorly  or  posteriorly.  Cases  might  be  cited  of  frac- 
tures of  the  skull  or  perforating  wounds  in  which  this  Sylvian  region 
has  been  injured  and  aphasia  produced.  LohmeyerJ  in  1872  was 
able  to  find  fifty-three  such  cases  and  recent  surgical  literature  is  full 
of  them.§  But  where  a surgeon  has  an  external  injury  to  guide  him 
he  needs  no  help  from  the  neurologist.  It  is  in  cases  of  internal 
disease  that  indications  are  sought  from  brain  symptoms.  And  cer- 
tainly the  recent  advances  in  the  knowledge  of  aphasia  give  us  indica- 

*See  case  13,  also  Starr,  Cortical  Lesions.  Am.  Jour.  Med.  Sci.,  1884.  Case  99. 

f Lichtheim,  Brain,  1885. 

\ Lohmeyer,  Arch,  fur  Klin.  Chirurg.,  xiii. 

§ Turner,  Lancet,  1887,  No.  3 with  references,  and  Singer,  Prager,  Medic.  Wochen- 
achr.  1887,  No.  6. 
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tions  sufficiently  definite  to  be  of  practical  use.  For  though  we  have 
to  admit  several  speech  areas  instead  of  one  speech  center,  there  is  no 
reason  why  motor,  or  sensory,  or  mixed  aphasia  should  not  be  taken 
as  guides  to  operation  as  reliable  and  satisfactory  as  monospasm  or 
hemianopsia. 


APPENDIX  I. 

To  examine  an  aphasic  thoroughly  it  is  necessary  to  test  : 

1.  Power  to  recall  the  name  of  objects,  (a)  seen,  (b)  heard,  (c)  felt,  (d) 
tasted,  (e)  smelt. 

2.  Power  to  understand  speech — musical  tunes — figures. 

3.  Power  to  understand  gestures. 

4.  Power  to  understand  printed  or  written  words. 

5.  Power  to  speak  voluntarily.  Does  he  talk  clearly?  Does  he  misplace 
words ? Does  he  mispronounce  words?  Does  he  talk  jargon ? 

6.  Power  to  repeat  a word  after  another. 

7.  Power  to  read  aloud.  Does  he  understand  words  read  aloud  ? 

8.  Power  to  write  voluntarily.  Can  he  read  what  he  has  written  ? 

9.  Power  to  write  at  dictation. 

10.  Power  to  copy. 

11.  Power  to  recognize  the  use  of  objects  seen,  heard,  felt,  tasted,  or 
smelt. 

For  explanation  of  the  Table  and  Diagram,  see  page  85 4. 


Dr.  David  Ferrier  of  London. 

I have  listened,  as  I am  sure  all  present  have  done,  with  the  great- 
est pleasure  and  profit,  to  the  excellent  papers  read  before  us  by  Dr. 
Mills  and  Dr.  Park,  in  which  they  have  so  lucidly  expounded  the 
doctrines  of  cerebral  localization,  and  the  principles  of  cerebral 
surgery.  I take, — if  I may  venture  to  say  so, — a peculiar  pride  in 
the  fact  that  the  question  of  the  practical  application  of  cerebral 
localization  has  had  assigned  to  it  such  an  important  place  in  this 
great  gathering  of  the  profession  of  this  country.  For  it  has  long 
been  a cherished  idea  with  me — long,  before  to  my  knowledge,  it  had 
assumed  definite  shape  or  practical  realization — that  the  methods  of 
physiological  experiment  on  the  lower  animals,  and  the  accurate 
determination  of  the  functions  of  the  brain,  would  one  day  lead  to 
the  successful  treatment,  by  surgery,  of  some  of  the  most  distressing 
ailments  to  which  our  fellow  creatures  are  subject. 

22 
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Our  experiments  had  demonstrated  the  entire  freedom  from  risk  of 
operations  on  the  skull  and  brain  under  antiseptic  precautions,  and 
the  almost  perfect  safety  given  life,  of  even  the  most  formidable  lesions 
and  complete  removal  of  large  portions  of  the  cerebral  substance. 
It  seemed  but  a slight  step,  and  not  a rash  one,  to  venture  on  the 
brain  of  man  himself.  But  I received  little  encouragement,  when, 
on  more  than  one  occasion,  I ventured  to  suggest  to  some  of  my 
surgical  friends  the  advisability  of  operating  in  certain  cases  under 
my  care  patients  who  if  they  had  lived  to  see  this  day  would,  I 
doubt  not,  have  lived  to  see  many  more.  I was  told  in  effect  that 
men  were  not  monkeys,  though  they  might  be  descended  from  them, 
and  that  what  could  be  done  in  the  green  tree  could  not  perhaps  be 
done  in  the  dry. 

When  five  years  ago,  at  a meeting  of  the  Medico-Chirurgical 
Society  of  London,  I ventured  boldly  to  advocate  the  surgical  treat- 
ment of  cerebral  tumors  and  the  like,  I incurred  the  condemnation  of 
the  Lancet  in  a leading  article,  the  words  of  which  I made  a careful 
note  of,  as  I was  persuaded  they  would  one  day  come  in  useful.  That 
day  has  already  arrived,  and  here  are  the  words  : “ It  is  somewhat 

humiliating  that  so  great  an  incx-ease  in  one  branch  of  diagnosis 
should  be  of  little  practical  avail  for  therapeutic  purposes,  but  this 
need  not  lessen  the  satisfaction  of  those  whose  labors  have  added  to 
our  knowledge,  since  it  is  true  also  of  other  branches  of  diagnosis. 
That  it  must  be  confessed  that  the  aid  £ localization  ’ has  afforded  to 
treatment  has  been  small,  and  practically  confined  to  cases  of  surgical 
interference.  Even  of  these  cases  thex-e  are  few — scarcely  more  than 
could  be  counted  on  the  fingers  of  one  hand — in  which  the  power  of 
localizing  cerebral  disease  can  be  said  to  have  been  the  means  of  sav- 
ing a life  that  would  have  been  lost  without  it.  Nor  is  any  clear 
indication  to  be  seen  that  such  cases  are  likely  to  be  rnoi'e  frequent. 
Vex-y  few  will  share  Dr.  Ferrier’s  confident  anticipation  that  the 
history  of  abdominal  surgery  is  likely  to  find  a parallel  in  surgical 
achievements  within  the  cranial  cavity,  in  spite  of  the  authority  with 
which  he  cites  his  experience  with  the  lower  animals.  The  difference 
between  the  abdomen  and  the  skull  are  more  than  even  antiseptic 
surgery  can  anxxihilate.  If  Dx\  Ferrier’s  suggestions  meet  with  much 
practical  response,  it  is  to  be  feared  that  cerebral  localization  will 
soon  have  more  deaths  to  answer  for  than  lives  to  boast  of.”* 

If  we  compare  this  estimate  of  the  value  and  prospects  of  cerebral 
sui'gery  with  the  magnificent  successes  achieved  by  Macewen,  Hoi’sley, 
Keen  and  others  of  your  countrymen,  I think  that  little  doubt  can  be 

* Lancet,  Nov.  10,  1883. 
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entertained  by  any  of  you  that  cerebral  surgery  has  amply  vindicated 
its  claim  to  take  rank  among  the  most  beneficent  applications  of  the 
surgical  art.  When  we  think  of  the  numerous  cases  of  tumors 
removed  and  the  victims  saved  from  certain  and  painful  death  ; of 
abscesses  accurately  diagnosed  and  successfully  evacuated  ; and  of 
epileptiform  convulsions  to  all  appearance  forever  stilled,  and  all  by 
the  aid  of  localization  determined  by  physiological  experiment  and 
verified  by  clinical  observation,  apart  from  traumatic  or  surgical  indi- 
cations proper,  it  is  no  longer  possible  to  say  with  truth  that  cerebral 
localization  has  been  of  little  practical  value  for  therapeutical  pur- 
poses. It  would  be  erroneous,  however,  to  assume  that  success  has 
always  attended  our  efforts.  Mistakes  have  been  made  in  diagnosis, 
and  deaths  have  resulted  from  other  causes  than  septic  inflammation. 
But  this  is  no  more  than  can  be  truly  said  of  any  great  surgical  opera- 
tion ; and  assuredly  the  number  benefited  has  been  vastly  greater 
than  those  whom  we  have  failed  to  cure  or  relieve.  I confess,  how- 
ever, that  I have  been  somewhat  disappointed  in  the  results  of  the 
surgical  treatment  of  what  is  termed  Jacksonian  epilepsy,  i.  e.,  those 
cases  in  which  epileptiform  convulsions  are  caused  by  a local  or  irrita- 
tive lesion  in  the  opposite  cerebral  hemisphere.  It  was  natural  to 
suppose  that  removal  of  the  focus  of  irritation  would  put  an  end  to 
the  convulsions  by  destroying  the  pons  et  vigo  mali.  But  this  happy 
result  has  not  always  ensued,  probably  from  the  fact  of  an  epileptic 
habit  being  established  in  the  nerve  centres.  And  I would  make  this 
the  ground  of  advocating  surgical  interference  at  the  earliest  possible 
time  after  the  disease  has  clearly  manifested  itself. 

We  must  be  on  our  guard  lest  our  new-born  enthusiasm  should  lead 
us  to  rashness  in  operation,  or  to  the  infliction  of  greater  evils  than 
the  affliction  which  we  are  endeavoring  to  remove.  It  would  to  my 
mind,  be  a questionable  cure  if  we  could  only  stop  an  occasional 
attack  of  Jacksonian  epilepsy  by  making  the  patient  permanently 
hemiplegic,  or  depriving  him  forever  of  the  faculty  of  speech  But 
who  has  a right  to  lay  down  rigid  bounds  beyond  which  cerebral 
surgery  shall  not  pass,  and  who  can  venture  to  forecast  all  its  develop- 
ments ? I myself  believe,  though  I cannot  define  the  grounds  of  my 
belief,  that  there  are  a host  of  cerebral  affections,  other  than  tumors 
a iscesses  or  irritative  lesions,  which  may  in  time  find  the  relief  at  the' 

hands  of.  the  surgeon  which  they  have  failed  hitherto  to  obtain  from 
the  physician. 


Though  our  knowledge  of  the  functions  of  the  brain  and  of  the 
principles  of  diagnosis  of  cerebral  disease  has  made  enormous  strides 
of  late  years,  and  has  rendered  possible  the  brilliant  surgical  achieve- 
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ments  of  which  we  have  heard  this  evening,  we  must  not  imagine  that 
we  really  know  much  about  the  brain  after  all.  Though  we  can  point 
to  the  portion  of  the  brain  concerned  with  the  movements  of  the  foot, 
the  head,  the  mouth,  etc.  ; to  that  portion  of  the  brain  with  which  we 
see,  or  hear,  or  feel,  and  determine  with  a fair  degree  of  accuracy  the 
seat  and  kind  of  disease  which  invades  the  cerebral  cortex,  yet  there 
are  portions  of  the  cortex  which  are  to  us  still  practically  a terra 
incognita.  And  even  with  respect  to  the  regions  which  I have  alluded 
to  there  are  still  considerable  differences  of  opinion,  which  though  not 
materially  affecting  the  diagnosis  of  coarse  cerebral  disease,  are  yet  of 
no  little  importance  in  relation  to  a true  conceptien  of  the  mechanism 
of  brain  function.  For  behind  those  sensory  and  motor  centi’es  there 
lie  also  all  those  functions  which  constitute  mental  phenomena,  a true 
correlation  of  which  with  their  material  substrata  is  even  of  greater 
importance,  both  theoretically  and  practically,  than  the  mere  determi- 
nation of  their  physiological  significence,  and  the  effects  of  irritative 
and  destructive  lesions. 

This  is  neither  the  time  nor  place  for  me  to  enter  into  detail  of 
vexed  questions,  or  expound  my  own  particular  views  or  speculations. 
They  are  in  the  main  in  accordance  with  what  has  been  laid  down  by 
Dr.  Mills.  I will  therefore  not  trespass  longer  on  your  attention, 
and  more  especially  as  there  are  to  follow  me  many  whom  you  will  be 
anxious  to  hear.  Among  these  is  my  distinguished  colleague  Mr. 
Horsley,  who  has  done  so  much  for  cerebral  surgery. 

Let  me,  however,  before  sitting  down,  thank  you  most  warmly  for 
your  cordial  reception,  and  the  attention  with  which  you  have  favored 
me. 


Mr.  Victor  A.  H.  Horsley,  of  London. 

Mr.  President  and  Gentlemen : In  the  course  of  what  I have  to  say 
to-night,  I shall  have  occasion  to  refer  to  numerous  experiments. 
These  experiments  have  been  performed  by  myself  in  conjunction  with 
other  observers,  and  therefore  when  I refer  to  them  inadvertently  as 
my  own  work,  I beg  you  to  understand  that  I am  simply  the  spokes- 
man of  my  colleagues,  Drs.  Schafer,  Beevor,  Gotch  and  Felix  Semon. 
The  subject  which  you  have  done  me  the  honor  to  ask  me  to  speak 
upon  is  so  enormous,  that  at  first  I was  in  the  greatest  difficulty  to 
know  in  what  way  I could  be  of  any  service  to  you.  It  occurred  to 
me  that  I had  better  take  up  a distinct  line  and  give  you  so  far  as  I 
was  aware,  the  latest  facts  that  have  come  under  my  notice  in  that 
line.  I shall  therefore  give  you  the  facts  only,  and  ask  you  to  take 
on  trust  the  observations  on  which  those  facts  are  based. 
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I shall  not  refer  at  all  to  cerebral  localization  of  the  so-called  special 
senses,  beyond  possibly  an  allusion  to  the  tactile  sense,  for  several 
reasons,  the  greatest  of  which  is  absence  of  time.  I shall  confine  my 
remarks  entirely  to  that  region  which  Prof. 

Ferrier  was  the  first  to  map  out,  namely, 
the  so-called  motor  region. 

I believe  that  in  this  so-called  motor  re- 
gion we  have  three  functions  clearly  repre- 
sented, and  these  I have  placed  upon  the 
diagram  before  you.  They  are  : 1.  Slight 
representation  of  the  tactile  sensation,  2. 

Representation  of  the  so-called  “muscu- 
lar sense,”  and  3.  Great  representation  of 
movement.  The  evidence  in  favor  of  this 
belief  is  both,  morphological  and  physio- 
logical. We  must  believe  that  these  three  functions  are  wrapped  up 
closely  together  and  that  in  every  given  particle  of  grey  surface,  there 
is  represented  this  triune  function  for  a single  segment  of  the  body. 
Morphologically  we  find  that  the  large  cells  in  the  fourth  layer  are  the 
seat  of  the  representation  of  movement.  I therefore  can  not  under- 
stand why  we  should  not  give  to  the  small  cells  of  the  upper  layer, 
the  representation  of  sensation.  The  physiological  evidence  on  which 
this  belief  is  founded  is  both,  experimental  and  clinical,  and  as  I have 
published  my  observations  on  this  point  at  length,  elsewhere,  I may 
leave  the  question  of  sensory  representation. 

Passing  now  from  the  representation  of  tactile  and  muscular  sense, 
I want  to  say  a word  or  two  upon  the  mode  of  representation  of  move- 
ment in  this  so-called  motor  cortex.  It  seems  to  me  that  we  must 
consider  this  very  closely  if  we  are  to  gain  an  accurate  and  minute 
knowledge  of  the  localization  of  representation  of  the  different 
segments  of  the  body.  It  will  be  obvious  to  you  that  in  considering 
the  representation  of  movement  we  have  two  factors  under  our  notice, 
first  the  geographical  or  anatomical,  and  second  the  functional  or  the 
kind  of  movement  represented.  Professor  Ferrier  was  the  first  to  give 
an  accurate  map  of  the  representation  of  the  division  of  the  body. 
He  gave  us  the  representation  of  the  face,  arm  and  leg.  Professor 
Schafer  and  I showed  that  the  trunk  was  represented  on  the  median 
surface  of  the  hemisphere,  and  in  a partial  degree  the  face,  arm,  and 
leg  also.  Dr.  Beevor  and  I believed  that  it  would  be  possible  to 
split  up  these  large  centres  very  minutely.  We  therefore  divided  the 
cortex  into  square  areas,  with  sides  of  two  millimetres,  and  then  stim- 
ulated these  small  areas  by  weak  currents.  The  results  we  have 
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hS1Shfeir  the  rhilOSOphiCal  Tranaaction  for  ,1887-1888  under  the 

theret  ZTl  ^ r6Sult  has  been  to  show  that 

there  is  no  hard  and  fast  line  limiting  the  representation  of  any  given 


segment.  I mean  to  say  that  there  is  no  area  of  the  cortex,  over 
which  any  particular  segment  is  equally  represented  throughout,  but 
that  in  one  spot  especially  the  representation  is  concentrated  and 
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thence  diminishes  gradually;  thus  in  the  representation  of  the  thumb, 
we  find  for  example,  that  there  is  a focus,  but  that  the  thumb  is 
represented  over  a great  deal  of  the  upper  limb  region,  and  that  this 
representation  diminishes  in  intensity  gradually  as  we  pass  from  the 
focus  upwards.  To  give  one  more  example  : the  shoulder  and  the 
thumb  form  the  two  great  “ purposive  ” parts  of  the  upper  limb,  and 
we  find  that  the  shoulder  is  represented  in  exactly  the  opposite  part 
of  the  upper  limb  region  to  that  of  the  representation  of  the  thumb. 
I can  not  do  more  now  than  thus  indicate  the  mode  in  which  we  believe 
that  the  various  segments  of  the  body  are  represented.  I have  here  a 
diagram,  Fig.  12,  showing  the  various  foci  of  representation  of  all  of  the 
small  segments  of  the  body.  Prof.  Ferrier  states  that  these  areas  are 
limited  by  hard  and  fast  lines,  that  no  one  area  trenches  upon  another. 
I can  not  follow  my  honored  teacher  in  this  belief.  We  are  perfectly 
sure  that  there  are  what  may  be  called  border  centres,  and  indeed  in 
one  portion  of  the  brain,  Prof.  F errier  has  himself  called  attention  to 
this  fact.  There  are  border  centres  and  the  area  of  representation  of 
the  face  merges  into  that  for  the  representation  of  the  upper  limb.  If 
there  was  a focal  lesion  at  that  point,  you  would  have  the  movements 
of  these  two  parts  starting  together.  You  have  then  two  “signal” 
symptoms,  meaning  that  you  have  two  movements  of  two  different 
segments. 

But  I would  go  further.  The  general  result  of  our  observations  has 
been  to  show  that,  just  as  in  accordance  with  principles  we  should 
imagine  to  be  the  outcome  of  the  evolution  of  the  cerebral  cortex,  so 
we  find  that  the  larger  muscles  of  the  body  are  represented  in  the 
upper  margin,  then  as  we  pass  down,  we  have  the  representation  of 
the  smaller  muscles,  until  as  Dr.  Semon  and  I showed,  the  representa- 
tion for  the  adductors  of  the  vocal  cords  is  situated  at  the  very  bottom 
of  all,  just  behind  the  foot  of  the  pre-central  sulcus. 

I have  said  nothing  with  respect  to  the  representation  of  the  march 
of  the  spasm  in  the  segments  of  the  body,  nor  can  I devote  any  time 
to  that,  for  I should  then  have  to  give  a catalogue  of  the  foci  above 
referred  to.  For  this  I must  refer  you  to  the  original  papers.  For 
diagnostic  purposes  it  is  absolutely  necessary  for  us  to  be  aware  of  the 
relation  of  one  focus  to  another.  This  of  course  was  originally  pointed 
out  by  Profs.  Hughlings  Jackson  and  Ferrier. 

I shall  now  turn  to  the  question  of  the  representation  of  the  charac- 
ter of  movement.  Prof.  Ferrier  in  his  monograph,  published  in  1874, 
pointed  out  that  in  certain  parts  of  the  so-called  motor  region,  there 
are  certain  movements  represented.  Dr.  Beevor  and  I have  car- 
ried this  further,  and  we  have  found  that  a gradation  of  the  repre- 
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sentation  of  different  movements  could  be  traced.  I will  give  two 

(nTm  IlTh  tU<!  ra°de  °f  '?Pre8enteti»"  of  extension  an!  flexion. 
(Fig.  13.)  At  the  upper  part  of  the  upper  limb  regie,  extension  of 
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go.  This  law  with  variations  holds  true  of  the  segments  with  which 
flexion  and  extension  are  associated. 

I wish  to  give  one  more  example  of  the  importance  of  determining 
the  character  of  the  movement  and  it  is  one  which  gives  me  special 
pleasure.  It  is  the  example  of  the  representation  of  extension  of  the 
wrist  to  which  Dr.  Keen  referred*  in  the  brilliant  exposition  of  his 
cases  before  the  Surgical  Association  yesterday.  In  his  diagram,  he 
has  figured  the  exact  spot  where  according  to  the  observations  of  Dr. 
Beevor  and  myself,  extension  of  the  wrist  is  most  represented,  namely 
in  the  anterior  border  of  the  upper  limb  region.  This  point  is  of 
special  interest  to  us  because  we  believe  that  we  are  in  a position  to 
say  that  extension  of  the  wrist  must  precede  every  fine  movement  of 
the  hand.  It  would  therefore  be  the  most  anteriorly  represented  kind 
of  movement.  This  brings  to  a conclusion  what  I have  to  say  in 
regard  to  the  representation  of  movement. 

Before  entering  on  a new  direction  there  is  one  observation  which  I 
want  to  make.  It  is  that  the  facts  observed  by  Dr.  Beevor  and  myself 
are  in  close  harmony  with  the  facts  more  roughly  observed  by  Prof. 
Schafer  and  myself,  but  that  there  are  minute  points  of  difference.. 
Now,  these  we  have  found  to  be  due  entirely  to  the  species  of  monkey 
employed.  For  that  reason,  we  now  employ  only  one  species,  the 
Macacus  sinicus.  The  evolution  of  the  finer  representations  in  the 
bonnet  monkey  is  for  practical  surgical  purposes  exactly  the  same  as 
in  man.  It  is  upon  that  alone  that  the  diagnoses  which  I have  shared 
with  my  colleagues  have  been  founded.  I am  led  to  make  this  obser- 
vation on  account  of  the  innumerable  discussions  which  have  taken 
place  and  are  still  continuing  respecting  the  definite  limits  of  various 
areas  and  to  emphasize  the  necessity  of  employing  one  species  for 
minute  comparison,  neglect  of  which  must  prolong  debate  without 
much  profit. 

I shall  now  turn  to  a totally  different  part  of  the  subject.  I wish  to 
speak  of  cortical  epilepsy  by  itself.  Cortical  epilepsy  or  Jacksonian  epi- 
lepsy consists  of  several  stages ; the  preliminary  aura,  the  tonic  stage,, 
the  latent  period,  the  clonic  stage,  and  finally  the  stage  of  exhaustion 
or  paralysis.  F or  several  years  I have  been  making  observations  to 
find  out  whether  all  of  these  kinds  of  spasms  in  the  muscles  are  due  to 
the  cortex  cerebri  alone.  Here  we  must  look  upon  the  convulsions  from 
two  points  of  view.  We  have  to  consider  first  the  possibility  of  the 
cortex  cerebri  taking  the  initiative  in  the  whole  affair,  or  on  the  other 
hand  we  have  to  try  to  find  out  whether  the  one  part  of  the  convul- 
sion may  be  due  to  the  cortex,  and  the  rest  to  the  spinal  cord,  i.  e.,  to 

* Trans,  of  Am.  8urg.  Association,  vol.  vi.,  1888,  pp.  336-341. 
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the  bulbo-spinal  system.  The  junction  of  these  systems,  the  cortical 
and  bulbo-spinal,  is  brought  about  by  the  pyramidal  tract.  Obviously 
if  we  investigate  the  convulsed  muscle  by  the  ordinary  graphic  method, 
we  should  obtain  a tracing  as  represented  in  the  diagram,  (fig.  14,  1.) 


Fig.  14. 


in  which  the  uprising  would  indicate  the  tonic  stage,  then  there  would 
be  a pause  followed  by  a fall,  and  then  little  waves  indicating  the  clonic 
convulsions  which  succeeded  the  tonic  stage.  It  might  be  thought 
that  the  whole  of  this  convulsion  was  due  to  the  cortex,  or  it  might  be 
that  the  tonic  stage  was  due  to  the  cortex  and  the  clonic  to  the  spinal 
cord.  It  was  found  impossible  with  our  former  means  of  investiga- 
tion to  settle  this  point.  The  only  way  to  decide  the  question  was  bo 
tap  as  it  were  the  pyramidal  tract.  I am  glad  to  say  that  with  the 
assistance  of  Dr.  Gotch,  I have  succeeded  during  the  past  summer  in 
accomplishing  this.  We  found  that  it  was  possible  to  tap  the  pyra- 
midal tracts  in  the  dorsal  region,  then  to  stimulate  the  cortex  and  to 
measure  with  a delicate  electrometer  (fig.  15),  the  changes  in  the  pyra- 
midal tract.  We  have  as  a result  of  excitation  negative  variations 
occurring  in  the  demarcation  current,  telling  us  what  nerve  impulses 
are  coming  down  the  pyramidal  tract.  It  is  perfectly  justifiable  for  us 
to  assume,  as  we  do  for  ordinary  electric  phenomena  in  nerve,  that 
these  variations  exactly  correspond  with  the  passing  of  nerve  impulses. 
W e know  nothing  of  nerve  energy  itself  except  its  rate  of  transmission, 
consequently  we  estimate  its  character  by  the  constantly  aroused  elec- 
trical phenomena.  We  have  thus  found  that  the  whole  of  the  convul- 
sion which  we  call  Jacksonian,  is  due  to  the  cortex.  The  drawing  of 
the  photographic  record  obtained  from  the  electrometer  is  given  in  the 
diagram  under  the  graphic  record  (fig.  14,  II.)  and  you  see  that  they 
absolutely  correspond. 
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I shall  now  conclude  with  a few  remarks  on  what  is  generally  known 
as  the  practical  part  of  the  subject ; for  my  own  part,  it  seems  to  me 
that  one  division  is  as  practical  as  another.  I mean  the  scientific  or 


Fig.  15. 
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diagnostic  as  well  as  the  surgical  features  of  what  is  called  cerebral 
surgery.  I say  what  we  call  cerebral  surgery,  for  after  all  there  is  no 
mystery  about  it.  The  ordinary  rules  of  surgery  are  those  which  we 
should  practice  upon  the  brain.  There  are,  however,  necessarily,  a few 
points  of  special  character  and  to  these  I shall  briefly  allude. 

I have  nothing  to  add  to  what  I have  previously  published  on  the 
subject  of  anesthesia  except  one  word  which  I shall  say  presently.  I 
have  nothing  to  add  as  regards  the  marking  of  the  bone  with  a fine  drill 
through  the  scalp.  I would  suggest  that  the  cutting  out  of  the  pieces 
of  bone  be  done  with  a one  inch  trephine  in  order  to  determine  the 
thickness  of  the  skull,  and  that  then  with  the  circular  saw  invented  by 
your  countryman,  Bonwill,  a suitable  area  should  be  opened  up  by 
almost  cutting  through  the  skull,  after  which  with  powerful  bone  for- 
ceps, the  area  thus  marked  out  can  be  quickly  cut  away.  Before  the 
forceps  are  applied,  it  is,  of  course,  essential  to  separate  the  dura 
mater.  The  dura  mater  being  exposed,  if  we  are  performing  an 
exploratory  operation,  it  is  a terrible  thing  for  the  patient,  if  we  do 
not  open  the  dura  mater.  I am  aware  that  we  shall  thus  greatly 
increase  the  risk,  if  we  have  not  been  careful  in  our  antiseptic  precau- 
tions, but  that  is  too  obvious  a point  to  require  discussion.  A striking 
example  of  the  importance  of  always  opening  the  dura  has  been 
brought  to  my  notice.  I trephined  a case  which  had  been  previously 
operated  on  by  Mr.  Savory.  He  had  not  opened  the  dura  mater.  I 
opened  the  dura  and  found  that  there  was  a large  cystic  cicatrix  fully 
two  inches  square.  That  experience  has  led  me  to  always  open  the 
dura  mater  where  I have  found  nothing  abnormal  in  the  bone. 

With  regard  to  faradism  of  the  exposed  brain,  this  is  a point  in 
which  the  activity  of  my  American  colleagues  has  gone  further  than 
we  have  in  Europe.  Very  important  practical  points  are  to  be  gained 
by  faradism  of  the  cortex.  I showed  five  years  ago*  that  even  farad- 
ism of  the  corpora  quadrigemina  (in  a case  of  encephalocele)  was  pro- 
ductive of  none  but  the  best  results.  In  the  first  place,  I need  hardly 
say  that  thereby  we  shall  by  direct  observation  upon  man,  done  for 
his  personal  good,  learn  facts  of  value  to  his  fellow  men.  I wish  to 
point  out  the  fact  observed  by  Prof.  Schafer  and  myself,  that  if  you 
are  using  antiseptic  substances,  to  disinfect  the  wound  you  will  find 
that  washing  with  such  substances  will  serve  to  render  the  cortex 
inexcitable.  My  friend,  Dr.  Lloyd,  has  referred  to  the  fact  that  in 
his  case  the  cortex  seemed  to  be  excitable  only  in  patches.  We  saw 
this  in  the  monkey  under  the  above  circumstances  some  years  ago,  and 
I thought  then  that  it  was  a most  important  point  for  future  refer- 
ence in  clinical  work. 


* Brain,  1884. 
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Hemorrhage.  I believe,  as  I have  before  stated,  that  parenchyma- 
tous oozing  may  be  stopped  by  the  previous  use  of  morphia.  W e 
should  certain  try  ergot  as  suggested  by  Dr.  Keen,  but  first  on  the 
lower  animals.  The  suggestion  which  I made  with  reference  to 
cocaine  I am  very  glad  to  see  has  been  successfully  followed.  The 
ligature  must  always  be  applied  if  possible.  Never  pack  the  wound, 
packing  is  disastrous.  I have  seen  it  cause  failure  in  almost  every 
experimental  instance.  One  method  of  applying  the  ligature  is  always 
successful : — that  is  with  a curved  needle  to  dip  under  the  sulcus, 
bring  up  all  the  tissue  in  the  sulcus,  and  then  to  tie  very  gently. 

I wish  now  to  refer  to  the  one  chief  source  of  regret  in  this  kind  of 
surgery.  I mean,  of  course,  the  death  of  the  patient.  I want  to  add 
to  what  has  been  said  before  but  one  point,  and  that  is  that  it  is 
exceedingly  dangerous  to  operate  upon  a patient  who  is  much  under 
the  influence  of  drugs,  especially  bromide  of  potassium.  We  should 
endeavor  as  far  as  possible  to  take  our  patient  free  from  any  influence 
of  that  sort.  In  regard  to  the  other  cause  of  death,  referred  to, 
namely  shock,  I count  that  as  nothing.  The  patient  is  brought  to  the 
surgeon  in  a hopeless  state  ; the  surgeon  adds  nothing  to  his  condition, 
if  his  system  proves  unable  to  bear  the  operation. 

Another  regrettable  point  is  of  course  failure  to  accomplish  the 
object  for  which  the  operation  was  undertaken,  more  especially  cure 
of  the  epilepsy.  I shall  refer  to  this  only  briefly.  The  recurrence, 
is,  I believe,  due  almost  invariably  to  incomplete  operation.  Those 
cases  in  which  I have  completely  removed  to  my  own  satisfaction,  not 
only  the  lesion,  but  also  at  least  one  centimeter  of  the  surrounding 
brain  tissue  substance,  have  remained  free  from  recurrence.  The  cases 
in  which  epilepsy  has  recurred  have  been  those  in  which  I did  not 
remove  to  my  own  satisfaction  the  whole  of  the  damaged  brain  sub- 
stance around  the  lesion.  This  I consider  to  be  in  the  majority  of 
cases  the  cause  of  the  recurrence. 

We  must  all  agree  with  Prof.  Ferrier  that  the  kind  of  fit  from  which 
the  patient  suffers  is  indicative  of  the  probable  success  or  failure  of 
the  operation.  If  a patient  is  brought  to  us,  in  whom  although  the 
fits  began  unilaterally,  they  are  now  usually  bilateral,  in  origin,  that 
case  is  to  be  looked  upon  with  great  suspicion.  Operate  by  all  means, 
for  we  should  operate  in  all  cases  where  drugs  have  failed,  but  the 
prognosis  must  be  guarded.  As  also  pointed  out  by  Prof.  Ferrier,  the 
stage  of  the  epilepsy  is  a most  important  feature.  ‘ If  we  operate  on 
such  cases,  it  must  be  early,  and  this  is  a point  which  simply  rests 
upon  the  personal  courage  of  the  diagnostician.  Lastly,  of  course  we 
may  have  recurrence  of  a new  growth. 
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Finally,  it  has  been  said  that  at  this  moment  we  are  standing  in 
some  danger  of  doing  too  much  in  certain  cases.  I quite  agree  with 
what  has  been  said  on  this  point,  but,  on  the  other  hand,  I think  that 
we  stand  in  greater  danger  of  doing  too  little,  and  this  on  account  of 
statistics.  The  statistics  which  we  have  offered  to  us  as  showing  the 
seat,  the  mode  of  growth  and  general  character  of  tumors  and  of 
other  lesions  of  the  brain,  are  derived  from  investigations  made  at  the 
time  of  the  death  of  the  patient.  Such  information  I consider  to  be 
worth  only  a comparatively  small  figure.  The  real  evidence  upon 
which  w e can  base  an  estimate  of  the  value  of  surgical  interference  in 
brain  lesions  will  be  by  the  general  accumulation  of  facts  worked  out 
in  the  laboratory  and  operating  theatre. 

Permit  me  to  conclude  by  thanking  you  not  only  for  the  kind  man- 
ner in  which  you  have  received  me  this  evening,  but  also  for  the  gen- 
erous feeling  of  hospitality  and  friendship  which  has  met  me  on  my 
visit  to  this  country. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

We  distinguish  in  the  body  three  different  cavities,  the  cavity  of 
the  head,  the  cavity  of  the  chest  and  the  cavity  of  the  abdomen  and 
pelvis.  In  the  chest,  and  the  abdomen  and  pelvis  we  have  separate 
and  distinct  viscera,  with  separate  and  definite  functions,  and  we  can 
investigate  the  diseases  of  each  viscus  and  locate  the  disease  according 
to  its  physical  signs  and  the  symptoms  presented  by  the  history  of  the 
cases.  Until  very  recently  the  head  has  been  regarded  simply  as  a 
cavity  containing  one  viscus,  the  brain,  and  that  this  acted  in  its 
entirety  like  the  liver,  spleen  or  kidney.  If  it  were  affected  we  were 
unable  to  distinguish  one  part  from  another.  In  my  opinion  we 
should  now  regard  the  brain  cavity,  as  we  do  the  chest,  or  the 
abdomen,  as  a cavity  containing  a number  of  viscera  or  organs  fused 
physically  but  separable  physiologically  and  pathologically.  These 
viscera  or  organs  are  the  centres  or  areas  which  have  been  pointed 
out  of  late  and  especially  by  the  investigations  of  our  distinguished 
guest  of  this  evening.  If  we  recognize  that  the  head  cavity  contains 
a number  of  viscera  and  that  each  viscus  has  its  own  functions,  dis- 
eases, injuries,  symptoms  and  physical  signs,  we  shall  at  once  clear 
up  our  conception  of  the  functions  of  the  head,  and  we  shall  bring  it 
into  line  with  the  other  cavities  containing  viscera  which  may  natu- 
rally be  subjected  to  investigation  and  operative  interference. 

I am  glad  that  a warning  note  has  been  sounded  to-night  both  by 
Dr.  Ferrier  and  Mr.  Horsley  as  to  over-rashness.  We  are  only  on 
the  threshold  and  are  just  beginning  to  find  out  what  operative  sur- 
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gery  can  do  in  the  brain.  We  are  in  great  danger  of  over-doing  in 
“ Brain  Surgery,”  as  has  been  the  case  in  operations  for  the  removal 
of  the  ovaries  and  tubes  and  for  laceration  of  the  cervix.  On  the 
other  hand,  while  we  must  be  cautious  not  to  do  too  much,  we  must 
be  equally  cautious  in  the  other  direction.  We  must  take  a lesson 
and  a warning  equally  potent,  from  the  history  of  operations  within 
the  abdominal  cavity.  The  timidity  with  which  surgeons  in  former 
days  approached  the  abdominal  cavity  was  remarkable.  The  boldness 
with  which  now  we  attack  every  lesion  of  that  cavity  is  almost 
appalling  and  the  success  equally  gratifying.  We  shall  have  the 
same  history,  the  same  cautiousness,  the  same  boldness  and  the 
same  success  in  the  head  cavity. 

I was  glad  to  hear  Dr.  Park  advocate  exploratory  operations.  We 
must  do  with  the  head  cavity  what  we  do  with  the  abdomen.  As  Mr. 
Durham  remarked  last  night,  we  must  sometimes  open  the  abdominal 
cavity  in  order  to  make  a diagnosis  : so  we  must  do  in  the  head. 

We  must  learn  from  experience  the  lesson  how  far  we  can  go  and 
where  we  must  be  stayed,  and  at  present  we  have  to  make  the  expe- 
rience. A good  illustration  of  this  was  furnished  recently.  A gen- 
tleman consulted  me  with  reference  to  an  intense,  persistent  headache 
in  the  back  of  the  head  with  paralysis  and  other  serious  troubles, 
probably  the  result  of  a fall,  possibly  the  result  of  a syphilitic  lesion! 
I called  to  my  aid  Dr.  Mills  and  Dr.  Oliver,  the  latter  of  whom 
examined  the  eyes  carefully  but  we  could  not  find  any  localizing 
symptoms  and  it  seemed  impossible  to  determine  where  to  apply  the 
trephine  if  at  all.  I therefore  declined  to  operate  on  the  ground  that 
we  could  not  see  precisely  the  reason  to  go  in  above  or  below  the 
tentorium.  This  same  patient  went  to  my  friend  Dr.  Weir  who  did 
trephine,  basing  the  operation,  as  I understand  it,  upon  the  point  of 
greatest  intensity  of  the  headache  and  he  has  cured  the  patient.  He 
simply  trephined  without  opening  the  dura.  What  was  the  exact 
nature  of  the  trouble  ? I do  not  know  and  I suppose  that  Dr.  Weir 
does  not  know,  but  he  did  better  by  the  patient.  This  simply  illus- 
trates what  boldness  may  sometimes  do,  and  will  guide  us  in  similar 
cases  in  the  future  and  eventually  will  teach  us  the  proper  limitations 
of  operative  interference. 

Dr.  Robert  F.  Weir,  of  Hew  York. 

I have  always  been  handsomely  treated  by  the  physicians,  and 
to-night  I have  been  equally  well  treated  by  my  surgical  friend  and 

rival,  Dr.  Keen,  in  his  allusion  to  the  case  of  cerebral  pain  in  which  I 
last  operated. 
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It  has  been  my  good  fortune,  beginning  in  1883,  to  practice  what 
is  now  called  brain  surgery  in  ten  instances,  three  times  for  tumors, 
three  times  for  cerebral  abscess,  twice  for  hemorrhage  into  the  cere- 
brum where  there  was  no  external  injury  to  indicate  its  locality,  once 
for  epilepsy,  and  once  for  what  I have  called  cerebral  pain.  The  last 
case  of  tumor  which  has  recently  been  made  the  subject  of  a paper 
by  Dr.  Seguin  and  myself,  is  exemplified  in  the  brain  that  I shall  pass 
around.  On  the  right  side  is  indicated  the  situation  of  the  tumor  and 
the  cross-section  on  the  other  side  gives  another  view  of  the  same. 
This  case  illustrates  a point  of  some  importance  to  us  concerning  the 
value  of  interference  in  infiltrating  neoplasms  in  this  region.  The 
tumor  was  so  deep  that  on  exposing  the  brain  we  were  within  an  ace 
of  not  finding  it,  although  the  symptoms  fully  indicated  its  presence. 
It  was  only  detected  by  very  firm  palpation  and  with  difficulty,  from 
its  depth,  for  I had  to  go  in  an  inch  and  a half  before  I could  remove 
it.  It  was  found  to  be  an  infiltrating  sarcoma  about  the  size  of  the 
end  of  my  finger.  A serious  prognosis  was  given.  The  operation  was 
done  in  November,  1887.  The  patient  at  once  improved  in  condition 
and  is  still  living,  but  there  are  present  signs  of  renewed  develop- 
ment of  the  tumor. 

There  is  one  point  about  these  cases  of  tumor  to  which  I should  like 
to  refer.  In  that  I must  ask  you  to  accept  with  reserve  the  opinion 
of  an  eminent  surgeon,  so  eminent  that  I should  put  this  forth  with 
some  hesitation  were  it  not  that  it  is  based  not  only  upon  information 
derived  from  my  own  experience  but  from  that  of  others.  Bergmann 
has  said  that  an  operation  for  the  removal  of  a brain  tumor  should  not 
be  undertaken,  first  when  the  patient  is  in  a state  of  coma,  and  second, 
when  the  tumor  is  a large  one.  Dr.  Keen  has,  however,  removed  a 
tumor  weighing  over  four  ounces  and  the  patient  has  recovered,  and 
Mr.  Horsley  has  removed  with  a successful  result  a tumor  weighing 
over  four  and  a half  ounces.  In  Mr.  Horsley’s  case  not  only  was  the 
tumor  large,  but  the  patient  was  in  a state  of  coma.  The  facts  thus 
contradict  the  theory. 

I want  to  say  further  a word  about  a mishap  which  occurred  in  the  first 
case  of  tumor  on  which  I operated.  There  was  an  error  in  diagnosis. 
The  cranium  was  opened,  the  brain  exposed  and  explored,  but  no  tumor 
was  found.  No  bone  was  replaced,  but  the  skin  was  fastened  over  the 
gap  and  the  patient  recovered.  To  my  pleasure  the  headache  under 
which  the  patient  was  laboring  disappeared  and  the  paralysis  improved. 
She  lived  two  months  subsequent  to  the  operation  and  only  at  the  last 
did  additional  symptoms  of  paralysis  develope.  I had  relieved  the 
counter  pressure.  Another  case  was  reported  subsequently  by  Mr. 
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Heath  in  which  he  exposed  a tumor,  but  it  was  so  large  and  so 
attached  to  the  base  of  the  skull  that  it  was  not  removed,  but  in  the 
same  way  relief  was  given,  the  headache  disappeared,  the  paralysis 
improved  and  the  epilepsy  ceased  for  a time.  This  is  an  important 
point  and  bears  upon  another  class  of  troubles  referred  to  by  Dr. 
Mills.  I have  reference  to  apoplectic  hemorrhage. 

Dr.  Mills  has  shown  at  what  point  we  are  likely  to  reach  the  seat 
of  such  hemorrhage.  My  feeling  is  that  in  the  severer  form  of  these 
cases  we  should  resort  to  an  exploratory  cranial  operation,  take 
away  a goodly  portion  of  the  skull,  and  if  happily  we  find  the  blood 
clot,  remove  it.  If  we  do  not  find  it,  we  shall  relieve  the  patient 
of  the  counter-pressure  of  the  bony  envelopes  and  in  this  way  perhaps 
give  sufficient  additional  time  during  which  the  powers  of  nature 
may  do  something  for  the  patient. 

At  Dr.  Seguin’s  suggestion,  I have  during  the  past  two  years  gone 
over  the  brain  to  see  what  could  be  done  surgically,  irrespective  of 
localization,  and  to  find  out  among  other  points  whether  the  longitudi- 
nal and  lateral  sinuses  were  parts  that  we  necessarily  should  avoid. 
We  can,  however,  strip  these  up  from  the  bone  for  a considerable  dis- 
tance. I have  done  this  in  the  living  subject,  for  instance  to  the 
lateral  sinus  for  an  inch,  and  have  in  times  gone  by  even  wounded 
it  without  unpleasant  results— checking  the  hemorrhage  by  plugging. 
Now-a-days  we  are  prepared  if  necessary  to  clamp  and  tie  these  large 
venous  trunks.  In  cases  of  ear  disease  I have  raised  up  the  dura 
mater  in  exploring  for  a distance  of  an  inch  and  a half  on  the  anterior 
and  on  the  posterior  surface  of  the  temporal  bone.  I have  likewise 
been  able  to  lift  up  the  frontal  lobes  until  the  anterior  clinoid  pro- 
cesses were  exposed.  I have  been  able  to  feel,  in  one  instance,  the 
foramen  magnum.  I have  also  recently  tapped  a cerebral  abscess  on 
the  under  surface  of  the  sphenoid  bone,  just  anterior  to  the  foramen 
rotundum  and  ovale,  being  led  to  this  region  by  bone  necrosis.  I 
believe  that  we  can  reach  a great  many  portions  of  the  brain,  hitherto 
untouched,  if  our  neurological  friends  give  us  the  indications  : for 

tb7  0 rfi  P+°8SeSS  r vhe  Same  happy  degree  as  Ml-  Horsley  does, 
the  qualifications  of  the  neurologist  and  the  surgeon  in  one  body 

to  hZ  : g00d  deal  fr0m  him  t0-ni£ht-  We  are  all  thankful 

to  him  for  starting  us  m this  way.  May  he  long  continue  to  work 

well  m it,  and  may  we  follow  rapidly  after  him 
23 
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In  the  table  of  cases  are  included  those  cases  only  in  which  Broca’s  centre 
was  found  to  be  unaffected  by  disease.  The  situation  of  the  lesion  in  any 
case  is  to  be  found  by  referring  to  the  diagram  and  looking  for  the  number 
of  the  case. 

When  in  the  account  of  the  symptoms  no  record  of  certain  powers  was 
made,  a blank  is  left  in  the  appropriate  space. 

The  cases  are  arranged  in  the  order  of  their  publication. 


TABLE  OF  CASES 


No. 

Author. 

Reference. 

Power  to 
recall  words. 

Power  to  understand 
speech. 

Power  to 
read. 

10 

Bateman. 

On  Aphasia,  1870,  p.  73. 

Impaired. 

Lost. 

11 

Broadbent. 

Med.-Chir.  Trans.,  1872,  p.  162. 

Impaired. 

Good. 

Lost. 

12 

Gogol. 

Dissert.,  Breslau,  1873. 

Impaired. 

Impaired. 

Good. 

IB 

14 

15 

Wernicke. 

Wernicke. 

Troissier. 

Aphas.  Sympt.  Comp.,  1874  (10). 

1.  c.  (2). 

Gaz.  Medical  de  Paris,  1874,  p.  25. 

Impaired. 

Impaired  slightly. 
Lost. 

Lost. 

Good. 

16 

Kussmaul. 

Ziemssen’s  Cyclo. , xiv. , p.  765. 

Lost. 

Lost. 

Impaired. 

17 

Kussmaul. 

1.  c.,  p.  763. 

Impaired. 

Good. 

Impaired. 

18 

Goetz. 

Bull,  de  la  Soc.  Anat.  Paris,  1876,  p.  81. 

Impaired. 

Lost. 

19 

20 

Sabourin. 

Bulteau. 

Progres  Med.,  1877,  p.  70. 

Bull,  de  la  Soc.  Anat.,  1877,  p.  282. 

Impaired. 

Impaired. 

Impaired. 

Lost. 

21 

Sigaud. 

Progres  Med.,  1887,  p.  177. 

Good. 

Good. 

Good. 

22 

Broadbent. 

Lancet,  1878.  I.,  p.  312. 

Lost. 

Lost. 

23 

24 

Riedel. 

Fritsch. 

Dissert.,  Breslau,  1877. 

Wien.  Med.  Presse,  1880,  p.  463. 

Lost. 

Lost. 

Impaired. 

25 

26 

Ball  and  Seguin. 
Chauffard. 

Arch,  of  Med.,  1881,  p.  136. 
Rev.  de  Med.,  1881,  p.  939. 

Impaired. 

Impaired. 

Lost. 

Impaired. 

27 

Weiss. 

Wien.  Med.  Woch.,  1882,  334. 

Lost. 

Lost. 

28 

Giraudeau. 

Rev.  de  Med.,  1882,  ii.,  p.  446. 

Good. 

Lost. 

Good. 

29 

30 

Claus. 

Claus. 

Irrenfreund,  1883,  p.  82. 
1.  c.,  p.  88. 

Impaired. 

Impaired. 

Lost. 

31 

32 

D’Heilly. 

Webber. 

Gaz.  Med.  de  Paris,  1883,  p.  22. 

Bost.  Med.  and  Surg.  Jour.,  1883,  p.  580. 

Lost. 

Lost. 

33 

Schutz. 

Charite  Annalen,  xiii.,  481. 

Impaired. 

Lost. 

34 

Balzer. 

Gaz.  Med.  de  Paris,  1884,  p.  97. 

Impaired. 

Impaired. 

Lost. 

35 

36 

Rosenthal. 

Lohmeyer. 

Centralbl.  f.  Nervenheilk. , 1884,  p.  1. 
Ajch.  f.  Ellin.  Chir.,  xiii.,  323. 

Impaired. 

Impaired. 

Lost. 

Lost. 

37 

38 

Amidon. 

Gunther. 

N.  Y.  Med.  Jour.,  1885,  p.  113. 
Zeit.  f.  Kdin.  Med.,  1885,  p.  16  (37). 

Impaired. 

Lost. 

Lost. 

Lost. 

39 

40 

Monakow. 

Seppilli. 

Arch.  f.  Psych.,  xvi.,  p.  166. 
Functionslocal.,  p.  208. 

Lost. 

Lost. 

Lost. 

41 

42 

43 

Seppilli. 

Seppilli. 

1.  c.,  p.  205. 

1.  c.,  p.  182. 

Revis.  Sper.  di  Fren.,  xii,  235. 
Corresp.  Schw.  Arzt.,  1886,  696. 

Impaired. 

Lost. 

Lost. 

44 

Eichhorst. 

Lost. 

Lost. 

45 

Henschen. 

Neurol.  Centralbl.,  1886,  424  (2). 

Impaired. 

Lost. 

46 

47 

Henschen. 

1.  c.,  case  (3). 

Clinique  Medical,  p.  137. 

Good. 

Lost. 

48 

49 

Hun. 

Hitzig. 

Dejerine. 

Bernheim. 

Amer.  Jour  Med.  Sci.,  1887,  154. 

Verb.  d.  Cong.  f.  Inn.  Med.,  1887,  p.  166. 
Progres  Med. , 1880,  p.  629. 

Good. 

Lost. 

Lost. 

50 

Impaired. 

Impaired. 

Lost, did  notl  u"- 

’ derttnnd. 

Lost. 

51 

Hecht,  These  de  Nancy,  1887. 

Good. 

52 

Wilbrand. 

Seelenblindheit,  p.  180. 

Impaired. 

Good. 

Impaired. 

Laquer. 

Neurol.  Central.,  1888,  p.  340. 

Lost. 

Lost. 

54 

Macewen. 

Brit.  Med.  Jour.,  1888,  Aug.  11. 

Good. 

Good. 

Lost. 
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Power  to 
peat  word 
heard. 

Power  to  write 
voluntarily. 

Power  to  write 
at  dictation. 

Power  to 
copy. 

Lost. 

Good. 

Impaired. 

Good. 

Good. 

Good. 

Letters,  not  words. 
Impaired. 

Lost. 

Lost. 

Good. 

Good. 

Impaired. 

Lost  cou*d  not  cn^  *°  nilnd 
" nppenrnnce  of  words. 

Lost. 

Impaired. 

Impaired. 

Impaired. 

Impaired. 

Lost. 

Impaired. 

Lost. 

Lost. 

Good. 

Lost. 

Good. 

Lost. 

Lost. 

Lost. 

Lost. 

Lost. 

Lost. 

Impaired  (jargon). 
Lost. 

His  name  only. 
Lost. 

Lost. 

Lost. 

Lost. 

Lost. 

Lost. 

■! 

Lost. 

Lost. 

Good. 

Lost. 

Good. 

Lost. 

Lost. 

impaired. 

2J.qq£|  but  did  not  understand 
’ wlint  be  wrote. 

Lost. 

Lost. 

Lost. 

Never  learned. 
Never  learned. 

Lost. 

-jOSt. 

Power  to  speak  voluntarily. 


Good. 

Good. 

Impaired. 

Fair  (some  paraphasia). 

Good. 

Impaired  (jargon). 

Good. 

Impaired. 

Impaired. 

Very  limited. 

Impaired. 

Good. 

Impaired  (jargon). 

Impaired  (jargon). 

Impaired  (jargon). 

Good  (slight  mistakes). 

Impaired  (jargon). 

Lost. 

Good. 

Good. 

Good. 

Impaired  at  first. 

Impaired  (misplaced  words). 

Good. 

Impaired. 

Impaired  (few  words). 

Impaired. 

Fair  (misnamed  objects). 

Impaired  (jargon). 

Good. 

Articulation  good,  sentences  confused. 
Impaired  (jargon). 

Lost  (jargon). 

Good. 

Good. 

Lost. 

Impaired. 

Impaired  slightly. 

Good. 

Impaired. 

Good. 

Good. 

Impaired  (jargon). 

Good. 


Power  to  read 
aloud. 


Lost. 

Good. 

Substituted  strnnge 


Jargon. 


Lost. 


Good,  hut  d,d  not 

’ understand. 

Lost. 


THE  PRESIDENT’S  ADDRESS. 


BY  JOHN  S.  BILLINGS,  M.D., 
SURGEON,  U.  S.  A. 


ON  MEDICAL  MUSEUMS, 

WITH  SPECIAL  REFERENCE  TO  THE  ARMY  MEDICAL  MUSEUM 

AT  WASHINGTON. 

Gentlemen-  of  the  Congress  : — Our  articles  of  confederation 
require  that  the  President  shall  give  an  address.  In  endeavoring  to 
comply  with  this  regulation  I must  ask  your  indulgence,  for,  while  I 
think  I have  something  to  say,  I cannot  give  you  such  a discourse  as 
would  befit  the  audience,  the  occasion  and  the  subject. 

The  prominent  characteristic  of  the  great  majority  of  the  societies 
composing  this  Congress  is  that  their  members  have,  as  a rule,  been 
chosen  because  they  have  either  made  some  valuable  contribution  to 
medical  literature,  or  have  in  some  way,  rendered  aid  to  the  profes- 
sion ; in  other  words  they  are  supposed  to  be  men  whose  labor  and 
thought  have  not  been  confined  to  their  own  interests,  or  to  those  of 
their  own  patients.  It  may,  therefore,  be  assumed  that  you  are  all 
interested  in  medical  science,  not  merely  as  a means  of  giving  new 
modes  of  diagnosis  or  of  treatment,  but  also  for  its  own  sake,  for  the 
sake  of  knowing,  for  the  pleasure  of  investigation,  and  in  the  hope  of 
helping  others,  and  that,  while  the  majority  have  devoted  themselves 
more  or  less  to  special  branches,  they  have  not,  in  so  doing,  lost  inter- 
est in  what  may  be  for  the  general  good  of  the  whole  profession. 

I am  here  as  the  representative  of  the  medical  department  of  the 
general  government,  which  has  need  of  the  best  knowledge  of  all  the 
specialities,  and  is  beginning,  in  its  turn,  to  do  something  for  each. 

The  physicians  in  the  government  service  are  all  general  practi- 
tioners, and  are  expected  to  have  such  an  education  and  training  as 
will  fit  them  to  deal,  alone  and  without  consultation,  with  the  diseases 
and  injuries  to  which  men,  women,  and  children  are  liable.  You  have 
been,  and  still  are,  their  teachers — in  the  lecture  room  and  the  hos- 
pital before  they  entered  the  service — in  your  text  books,  mono- 
graphs, and  contributions  to  journals  or  transactions  which  follow 
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them  to  their  widely  scattered  posts  of  duty.  They  are  your  warm 
friends ; the  more  you  discover,  the  greater  your  skill,  the  more 
recognition  which  your  work  receives,  the  better  they  are  pleased. 

Within  the  last  twenty-five  years  the  general  government  has,  in  its 
turn,  done  something  for  medicine  and  for  you,  by  founding  and 
maintaining  a medical  library  and  museum  in  Washington  under  the 
direction  of  the  Medical  Department  of  the  Army. 

I have  had  occasion  several  times  to  call  attention  to  the  library, 
which  no  doubt  is  that  part  most  immediately  useful  to  physicians, 
and  which  has  attracted  most  attention.  To-night  I propose  to  speak 
of  the  other  branch,  in  whose  proper  development  it  is  desirable  that 
you  should  take  an  intelligent  interest,  and  after  giving  a brief  sketch 
of  the  development  of  modern  medical  museums  we  will  consider  more 
especially  our  own  national  medical  collection  as  it  is,  and  as  it  ought 
to  be.* 

The  origin  of  collections  of  objects  of  natural  history  was  possibly,, 
as  suggested  by  Beekman,  the  custom  of  keeping  curious  objects  in 
temples  ; but  we  have  no  record  of  the  formation  of  any  collections, 
specially  connected  with  anatomy  or  medicine  before  the  sixteenth 
century.  It  is  true  that  human  anatomy  had  been  introduced  in  the 
schools  by  Mundinus  in  1306,  and  that  no  doubt  in  Bologna,  in  Paris,, 
and  a few  other  places,  a skeleton  or  two  was  preserved  for  purposes 
of  instruction  ; but  alcohol  was  unknown  as  a preservative  before  the 
end  of  the  fifteenth  century,  anatomical  details  were  of  no  interest 
until  Yesalius  had  stirred  up  controversy  with  the  Galenists,  and 
injected  preparations  were  not  thought  of  until  after  Harvey’s 
announcement,  in  1628,  of  the  discovery  of  the  circulation  of  the 
blood.f 

* As  a “museum,”  in  the  original  sense  of  the  word,  is  a building  or  place  in  which 
are  collected  objects  of  interest  to  the  muses — that  is,  objects  of  art  literature,  etc. — the 
phrases  “ medical  museum,”  “ museum  of  pathology,” — etc.,  would  have  seemed  quite 
improper  in  the  days  of  Hippocrates,  just  as  the  prevailing  pronunciation  of  the  word 
mu'seum  grates  on  the  ears  of  the  elders  accustomed  to  the  strictly  proper  way — i.  e. 
muse'um.  Custom  has,  however,  so  strongly  sanctioned  the  use  of  the  word  museum 
in  the  sense  of  a collection  of  different  articles,  that  it  would  be  folly  to  attempt  to  give 
it  a more  limited  signification,  and,  though  lexicographers  still  recognize  only  the  word 
as  accented  on  the  penultimate  syllable,  the  tendency  to  accent  the  first  syllable  is  so 
strong  and  constant  that  it  is  safe  to  predict  that  mu'seum  will,  in  popular  usage  in  this 
country,  ultimately  win  the  day. 

| For  accounts  of  the  collections  formed  between  the  days  of  King  Solomon  and  the 
end  of  the  seventeenth  century,  consult  tome  ii.  of  the  Musei  Museorum  of  Michael  Bern- 
hard  Valentin,  in  folio,  published  at  Frankfort  in  1714,  wherein  are  curious  engravings 
of  many  of  the  wonders  contained  in  these  museums.  See,  also,  Hagen  (H.  A.),  The 
history  of  the  origin  and  development  of  museums,  American  Naturalist,  1876,  x.,  p.  80- 
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The  introduction  of  the  use  of  the  microscope  at  the  beginning  of 
the  seventeenth  century,  and  the  collections  of  preparations  for  use 
with  this  instrument  made  by  Leeuwenhoek  and  Ruyscb,  gave  a 
powerful  stimulus  to  formation  of  museums  of  this  kind.  The  most 
famous  of  these  collections  was  that  of  Ruysch,  purchased  in  1717  by 
Peter  the  Great,  and  sent  to  St.  Petersburg.  Ruysch  was  practically 
the  first  to  prepare  injected  anatomical  specimens  for  permanent  pres- 
ervation, and,  if  the  stories  told  of  his  work  are  true,  he  made  prep- 
arations which  have  never  been  surpassed.  His  museum  was  a very 
ornamental  one,  the  bones  and  skeletons  being  arranged  in  various 
devices,  the  plants  in  bouquets,  while  scattered  through  the  whole 
were  beautifully  engrossed  sentences  from  the  Latin  poets. 

The  most  famous  medical  museum  in  the  latter  half  of  the  eight- 
eenth century  was  that  founded  by  Fontana,  at  Florence.  This  still 
exists,  filling  a series  of  rooms,  and  consists  mainly  of  wax  prepara- 
tipns,  beautiful  to  look  at,  but  inaccurate,  and  of  little  scientific 
value.* 

During  the  first  half  of  the  present  century  a number  of  private 
collections  were  formed  by  anatomists,  pathologists  and  surgeons.  Most 
of  these  have  become  public  collections,  either  by  gift  or  purchase, 
and  the  rest  have  been  dispersed  or  destroyed.  There  is  not  in  exist- 
ence, at  the  present  time,  any  large  collection  of  specimens  pertaining 
to  human  pathology  which  is  the  property  of  an  individual,  and  is  at 
all  comparable  to  those  made  by  John  or  William  Hunter,  Astley 
Cooper,  Howship,  Liston  or  others.  Commenting  on  this  fact,  Sir 
James  Paget  writes  me  that  he  does  not  know  of  any  large  private 
pathological  collection,  and  that  he  believes  the  change  to  be  entirely 
for  the  better. 

The  necessities  of  modern  progress  in  anatomy,  physiology  and 
pathology,  have  led  to  the  creation  of  medical  museums  in  all  parts  of 
the  civilized  world.  In  most  of  the  continental  capitals  these  are  con- 


* The  first  use  of  wax  models  to  represent  pathological  specimens  of  dissected  prep- 
arations of  parts  of  the  human  body  is  attributed  to  a Sicilian  priest,  Gaetan  Jules 
Zambo,  who  lived  in  the  latter  part  of  the  seventeenth  century,  and  who  had  been 
accustomed  to  make  wax  models  of  diseased  or  deformed  hands,  feet,  etc.,  to  be  used  as 
ex  voto  offerings  at  the  shrines  of  certain  saints.  The  fame  of  these  induced  a Florentine 
surgeon,  Ricci, ^ to  visit  the  priest  and  to  get  him  to  model  some  pathological  specimens 
which  he  furnished.  A Franciscan,  named  Desrones,  brought  this  art  to  France,  and 
made  many  such  models  between  the  years  1703-1706,  and  Bianchi  formed  a large  col- 
lection of  the  same  kind  in  Italy.  It  was  scattered  after  his  death,  and  the  last  vestiges 
of  it  were  two  models  representing  a healthy  and  a diseased  liver,  which  were  to  be 
seen  in  Innspruck  in  1766.  (Percy  et  Laurent,  in  Diet,  des  Sci.  Med.,  Paris,  1 818  vol 
xxxv.,  article  “ Museum.”)  ’ ’ 
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nected  with  universities  supported  by  the  state.  In  Great  Britain  and 
in  this  country  they  are,  as  a rule,  connected  with  private,  or  semi- 
private  institutions  for  medical  teaching.  This  difference  is  caused 
by  the  relative  position  which  medicine  holds  in  the  educational 
machinery  of  the  state  in  different  countries.  Where  medical  educa- 
tion is  furnished  by  institutions  directly  supported  by  the  government, 
the  museums,  which  are  a part  of  the  apparatus  required,  are  of  course 
also  supported  by  the  government. 

Through  the  aid  of  friends,  whose  kindness  in  replying,  or  in  obtain- 
ing replies,  to  somewhat  troublesome  inquiries,  I cannot  sufficiently 
acknowledge,  I have  obtained  certain  data  with  regard  to  some  of  the 
most  important  medical  museums  now  existing  in  the  world,  and  a 
part  of  these  data  are  summarized  in  the  table  before  you.*  Evidently 
the  city  having  the  most  valuable  aggregate  of  anatomical  and  patho- 
logical  specimens  at  the  present  time,  is  .London,  which  contains  the 
collections  of  the  Royal  College  of  Surgeons,  of  St.  Thomas’s,  Guy’s, 
St.  Bartholomew’s,  St.  George’s  and  other  hospitals,  and  of  University 
College,  the  College  of  Physicians,  and  others.  The  oldest  public 
anatomical  museum  in  London  is  probably  that  of  St.  Bartholomew’s, 
which,  in  1726,  had  a room  set  apart  for  the  purpose  under  the  charge 
of  John  Freke,  and  which  received  the  private  collection  of  Abern- 
ethy.  The  most  important  medical  museum  in  the  world,  and  the  one 
which  has  exercised  the  greatest  influence  in  giving  direction  to  ana- 
tomical and  pathological  studies,  and  in  serving  as  a model  for  the 
formation  of  other  collections,  is  undoubtedly  that  of  the  Royal  Col- 
lege of  Surgeons  of  London,  the  foundation  of  which  was  the  collec- 
tion made  by  John  Hunter,  purchased  by  the  government  in  1799.  In 
one  sense  it  is  not  a government  institution,  the  funds  from  which  it  is 
now  supported  not  coming  directly  from  government  grants  ; but,  in 
another  sense,  it  is  truly  such,  since  the  College  may  be  looked  upon 
as  an  agent  of  the  government  having  special  charge  of  matters  con- 
nected with  medical  education,  as  it  is  the  principal  examining  body 
for  those  proposing  to  practise  surgery  in  Great  Britain. 

The  great  value  of  the  Hunterian  collection  lies  in  the  breadth  of 
its  scope,  which  includes  every  branch  of  medical  science ; but  it  is 
preeminent  in  illustrations  of  human  morphology  and  its  abnormities. 
The  museums  of  the  great  hospital  medical  schools  are  relatively  richer 
in  the  department  of  pathological  anatomy,  specimens  of  which  they 
have  greater  facilities  for  obtaining.  Among  these  there  is,  of 
course,  a certain  amount  of  duplication  of  matters  of  interest ; but  no 
two  pathological  specimens  are  precisely  alike,  and  the  question  dis- 

* See  Appendix. 
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cussed  in  the  Paris  school  one  hundred  and  fifty  years  ago,  viz : “ An 
pro  distinctis  cegris  cegritudines  diverse#?”  is  one  that  often  occurs  to 
a curator  as  he  examines  new  specimens  which  differ  hut  little  from 
those  already  in  his  collection,  but  which  do  differ  in  some  respects, 
and  with  regard  to  which  he  must  decide  as  to  whether,  upon  the 
whole,  they  are  worth  the  trouble  and  cost  of  preservation. 

Edinburgh  and  Dublin  have  also  each  large  and  valuable  collections 
pertaining  to  anatomy  and  medicine.*  In  Paris  the  medical  museums 
are  those  of  the  Faculty  of  Medicine,  including  the  Musee  Dupuytren 
devoted  to  pathological  anatomy,  and  the  Musee  Orfila  devoted  to 
human  and  comparative  anatomy,  materia  medica,  natural  history  and 
instruments  and  apparatus. 

Professor  Leon  Le  Fort,  to  whom  I am  indebted  for  data  with 
regard  to  these  collections,  remarks  that  a large  proportion  of  the 
anatomical  specimens  of  the  Orfila  museum  come  from  candidates  who 
take  part  in  concours  opened  for  position  connected  with  the  anatomi- 
cal teaching  of  the  faculty — such  as  prosectors,  demonstrators,  etc., 
each  candidate  being  required  to  furnish  from  ten  to  thirty  specimens. 

The  medical  museums  of  other  European  countries  are  connected  as 
a rule  with  universities,  and  it  is  to  be  remembered  that  in  these  the 
different  branches  of  medical  instruction  are  each  both  more  special- 
ized and  more  comprehensive  than  is  the  rule  with  us.  The  professor 
of  anatomy,  of  physiology,  of  pathology,  has  each  his  own  building  or 
institute,  and,  therefore,  each  his  own  museum  ; and  unless  this  fact 
be  held  in  view,  comparisons  between  Continental  and  English,  or 
American,  medical  collections  may  give  very  erroneous  results. 

With  regard  to  the  museums  connected  with  American  Medical 
Schools  I will  say  little,  referring  you  to  the  table  and  appended  notes 
for  such  data  as  I have  been  able  to  collect.  I am  aware  that  in  so 
doing  I put  aside  a splendid  opportunity  to  enlarge  upon  the  general 
superiority  of  all  these  collections  and  the  peculiar  excellencies  of  each, 
blit  I think  that  you  all  know  as  much  about  these  as  I do  and  there 
is  time  only  for  details  with  regard  to  the  one  American  Museum  in 
which  I am  specially  interested.  I will  say  only  that  the  best  museum 
connected  with  a medical  school  in  this  country  is  the  Warren  Museum 
in  Boston,  and  that  the  history  of  the  collections  of  wax  models,  upon 

* I am  indebted  to  Sir  James  Paget  for  the  information  given  with  regard  to  the 
greater  number  of  the  British  museums.  I had  originally  intended  to  attempt  to  obtain 
such  data  only  from  four  or  five  of  the  largest;  but  on  sending  my  little  list  of  ques- 
tions to  Sir  James  he  took  such  a kindly  interest  in  the  matter  as  to  send  a copy  of 

these  queries  to  a number  of  other  museums  with  the  request  that  they  might  be 
answered. 
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which  several  of  our  museums  have  expended  large  sums  of  money  is 
very  instructive  as  to  how  not  to  do  it.  ’ 

So  far  as  mere  number  of  specimens  is  concerned  our  own  national 
medical  collection  is  one  of  the  eight  largest  in  the  world,  and  is 
increasing  more  rapidly  than  any  other. 

This  collection,  known  as  the  Army  Medical  Museum,  owes  its 
inception  to  Dr.  Win.  A.  Hammond,  one  of  whose  first  acts  after 
becoming  Surgeon-General,  in  1862,  was  to  issue  a circular  stating  that 
“as  it  is  proposed  to  establish  in  Washington  an  Army  Medical 
Museum,  medical  officers  are  directed  diligently  to  collect  and  to  for- 
Avard  to  the  office  of  the  Surgeon-General,  all  specimens  of  morbid 
anatomy,  surgical  or  medical,  which  may  be  regarded  as  valuable  ; 
together  with  projectiles  and  foreign  bodies  removed,  and  such  other 
matters  as  may  prove  of  interest  in  the  study  of  military  medicine  or 
suigeiy.  H By  the  end  of  the  year  over  a thousand  specimens  had 
been  collected,  and  the  catalogue  printed  in  1866  showed  that  it  con- 
tained 7/16  specimens,  do  the  administrative  ability  and  personal 
influence  of  Surgeon-General  Joseph  K.  Barnes,  we  are  indebted  for 
the  successful  establishment  of  this  Museum  on  a permanent  basis,  and 
to  the  labors  of  Doctors  John  Id.  Brinton,  J.  J.  Woodward  and  George 
A.  Otis,  of  the  Army,  are  due  its  scientific  value  and  importance.  It 
is  not  my  purpose  in  this  address  to  trace  the  history  of  its  develop- 
ment ; that  must  be  done  elsewhere.  It  has  recently  been  placed,  with 
the  Library,  in  a conveniently  arranged  fire-proof  building,  and  on  the 
first  of  July  last  contained  over  15,000  specimens  besides  those  con- 
tained in  its  microscopical  department,  divided  as  follows  : 


Comparative  Anatomy 1,689 

Pathological 8,354 

Medals 384 

Microscopical  specimens 10,416 

Normal  Human  Anatomy. 2,961 

Instruments  and  Apparatus. 814 

Microscopes 141 

Miscellaneous 835 


Besides  these  there  are  375  specimens  pertaining  to  normal  human 
anatomy  and  726  to  pathological  anatomy,  which  are  in  what  is  called 
the  provisional  series. 

It  is  not,  however,  by  number  of  specimens  that  the  importance  and 
value  of  museums  of  this  kind  can  be  judged  ; and  in  this  case  such  a 
comparison  would  give  an  exaggerated  and  erroneous  idea  of  the  value 
of  this  collection.  My  object  in  this  address  is  not  to  boast  of  what 

♦Circular  No.  2,  Surgeon-General’s  Office,  Washington,  D. C.,  May  21,  1862. 
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■we  have,  but  to  indicate  what  we  want ; to  point  out  what  a National 
Medical  Museum,  arranged  to  meet  the  wants  and  interests  of  this 
•country,  should  be,  should  have,  and  should  do,  and  to  suggest  some 
of  the  ways  in  which  this  is  to  be  brought  about. 

At  first  the  Army  Medical  Museum  was  limited  to  military  medical 
subjects,  but  of  late  years  its  scope  has  been  greatly  broadened,  and  is  now 
nearly  the  same  as  that  of  the  Royal  College  of  Surgeons.  It  includes 
human  anatomy,  physiology,  pathology,  somatological  anthropology, 
instruments  and  apparatus,  and  illustrations  of  methods  of  teaching 
connected  with  special  departments  of  practical  medicine.  It  does  not 
at  present  include  hygiene  or  materia  medica,  except  in  their  immediate 
relations  to  the  military  medical  service,  and  this  for  reasons  which  will 
be  stated  presently.  That  our  National  Medical  Museum  should  be 
broad  and  comprehensive  in  its  scope  there  can  be  no  doubt,  its 
requirements  in  this  respect  being  quite  diffei*ent  from  those  of  collec- 
tions formed  and  used  more  especially  for  the  purpose  of  teaching 
medical  students.  The  most  practically  valuable  of  these  last  are 
those  formed  by  individual  professors  to  suit  their  own  specialties  and 
methods  of  teaching.  They  need  not,  as  a rule,  be  large.  I may 
even  say  that  they  should  not  be  large  ; for  the  labor  of  properl v pre- 
serving a large  collection  is  great,  and  the  student,  with  his  limited 
time  and  want  of  knowledge  of  what  to  look  for,  can  examine  but  few 
specimens  so  as  to  profit  by  them.  For  the  same  reason  specimens  of 
rare  abnormities,  of  double  monstrosities,  etc.,  are  of  little  use  in  ordi- 
nary medical  teaching  as  given  in  this  country,  and  are  not  specially 
desirable  in  the  museums  of  our  medical  schools. 

Y ou  may  have  noticed  that,  in  speaking  of  the  scope  of  our  mu- 
seum, I said  it  included  “ human  anatomy.”  This  phrase  does  not 
mean  that  it  has  no  specimens  illustrating  the  structure  of  other  ani- 
mals, for  it  has  many,  and  needs  many  more;  but  it  means  that  in 
this  department  its  main  purpose  is  not  to  make  comparative  anatomy 
an  end  to  itself  by  exhibiting  all  known  variations  in  structure 
throughout  the  animal  kingdom  as  a basis  for  their  study  in  relation 
to  development  and  environment,  causation  and  results.  In  other 
words,  it  is  not  an  anatomical  museum  but  a medical  museum.  The 
broad  field  of  general  biology,  including  natural  history  and  compara- 
tive anatomy,  will  ultimately  be  covered  by  the  National  Museum,  and 
in  our  medical  collection  it  will  be  quite  enough  to  illustrate  human 
anatomy  fully,  using  so  much  of  the  structure  of  the  lower  animals 
as  will  be  useful  in  explaining  why  certain  parts  of  the  human  body 
are  thus,  and  so,  and  not  otherwise.  No  sharp  line  of  distinction  can 
be  drawn  between  the  field  of  work  of  the  general,  and  that  of  the 
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medical  museum.  So  far  as  morphology  is  concerned,  they  must  nec- 
essarily overlap  somewhat,  since  both  want  a certain  number  of  the 

same  specimens,  although  using  them  to  illustrate  different  points  of 
view. 

The  medical  museum  should  possess  a series  of  specimens  showing 
the  normal  anatomy  of  the  domestic  animals,  or  of  animals  used  in 
experimental  pathology,  pharmacology  or  physiology  as  a basis  for 
comparison  with  abnormal  or  pathological  specimens  derived  from  the 
same  animals.  It  is  in  the  section  of  embryology,  illustrating  laws  of 
heredity  and  development,  that  specimens  from  the  lower  animals  are 
most  inteiesting,  and  this  is  especially  the  case  in  the  study  of  human 
abnormities  and  monstrosities.  It  is  quite  possible  that  to  some  anat- 
omists it  may  seem  that  no  limitation  should  be  placed  to  the  scope  of 
the  museum  in  this  direction,  for  it  is  easy  to  trace  some  connection 
between  any  variation  in  structure  in  any  animal  and  some  structure, 
normal  or  abnormal,  in  man,  but  the  limitation  is  placed,  with  refer- 
ence to  the  work  of  the  National  Museum,  so  as  to  secure  the  best 
results.* 

The  kind  of  specimens  most  valued  for  illustrating  anatomy  in  a 
museum  is  now  very  different  from  what  was  sought  for  in  the  first 
half  of  this  century.  Dried  and  varnished  dissections  showing  blood- 
vessels, etc.,  are  now  looked  on  as  nearly  useless,  and  are  kept  only  as 
historical  relics.  Elaborate  dissections  under  alcohol,  mounted  in 
opaque  dishes,  with  flat  glass  covers,  and  sections  of  frozen  bodies, 
similarly  mounted,  are  what  the  student  and  the  practitioner  most  de- 
sire to  see.  In  our  museum  there  are  some  excellent  specimens  of  this 
kind,  prepared  under  the  direction  of  Professor  His,  of  Leipzig;  or 
Professor  Cunningham,  of  Dublin;  and  by  our  own  anatomist,  Dr. 
Wortman.  These,  however,  are  only  samples  to  show  how  the  work 
should  be  done.  AY e require  several  hundred  such  specimens  to  illustrate 
properly  regional  anatomy  in  relation  to  age  and  sex,  while  the  possi- 
ble applications  of  the  same  methods  to  the  illustration  of  visceral 
displacements,  hernias  and  deformities  of  all  kinds  are  boundless.  As 
regards  physiology,  but  little  can  be  done  by  museum  specimens  to 
illustrate  function  as  distinguished  from  form  and  structure.  The  so- 
called  physiological  series  in  the  Hunterian  collection,  is  a series  of 
organs  illustrating  variations  in  different  families  of  the  animal  king- 

* In  the  great  majority  of  medical  schools  in  this  country  anatomical  teaching  has  a 
much  more  limited  field  than  in  the  German  universities,  and  our  professors  of  anat- 
omy, following  English  traditions,  are  usually  in  training  for  surgery.  We  have,  how- 
ever, several  who  are  devoting  their  entire  work  to  anatomy  in  the  broad  sense,  and 
for  its  own  sake,  and  it  is  in  this  direction  that  progress  will  be  made. 
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dom  or  at  different  ages;  in  other  words,  it  illustrates  ontogenic  and 
phylogenic  development.  The  things  students  or  teachers  of  physi- 
ology are  most  anxious  to  see  in  a museum  are  specimens  of  instru- 
ments and  apparatus  employed  in  experimental  physiology,  or  in  the 
measurement  of  the  special  work  of  different  organs,  or  in  illustrating 
lectures  on  physiology.  Illustrations  of  results  obtained  in  experi- 
mental pathology  often  belong  quite  as  much  to  physiology;  as,  for 
example,  specimens  of  results  of  Gudden’s  atrophy  method. 

The  Army  Medical  Museum  has  only  a beginning  of  such  an  ana- 
tomical collection  as  I have  indicated  as  desirable.  Like  all  other  mu- 
seums, it  is  richer  in  specimens  illustrating  osteology  than  in  any  other 
branch  of  anatomy,  simply  because  such  specimens  are  the  easiest  to 
obtain  and  preserve.  We  are  accustomed  to  think  that  human  anat- 
omy is  nearly  exhausted  as  a field  for  original  research,  and  that,  at 
all  events,  every  important  organ  or  muscle  or  nerve  has  been  figured, 
described  and  named.  Granting  this,  so  far  as  the  adult  is  concerned, 
although  it  is  by  no  means  true  even  for  him,  we  have  still  to  study 
the  development  of  each  of  these  organs  or  groups  of  organs,  as  seen 
at  different  ages,  and,  for  some  of  them,  in  different  races.  As  fast 
as  these  points  are  seen  to  be  of  practical  interest,  either  in  connec- 
tion with  diagnosis  or  the  surgical  treatment  of  disease,  they  are  in- 
vestigated ; but  an  ideal  museum  should  furnish  the  investigator  the 
means  for  his  researches  ; and  it  must,  therefore,  collect  specimens 
without  special  regard  to  what  is  at  present  known  to  be  their  practi- 
cal interest.  The  collection  of  such  series  of  specimens  of  each  joint, 
region  and  organ,  as  I have  in  mind,  including  sections  and  dissections 
at  different  ages  from  the  earliest  appearance  in  foetal  life  to  extreme 
old  age  in  man,  and  in  many  cases  in  the  lower  animals,  is  a slow  pro- 
cess. Such  specimens,  and  especially  such  series  of  specimens,  can 
only  be  prepared  by  a skilled  anatomist,  and  there  are  few  such  ; 
hence,  the  formation  of  our  ideal  anatomical  collection,  limited  though 
its  scope  may  be,  must  be  a work  of  time.* 

There  is  ample  material  and  scope  for  original  work  for  half  a dozen 
skilled  anatomists  for  many  years  to  come  to  supply  the  demands  of 
this  museum  for  illustrations  of  human  morphology  in  its  various  rela- 
tions, and  it  is  not  desirable  to  scatter  effort  over  too  wide  a field. 

The  pathological  section  of  a medical  museum  is  its  main  feature, 
being,  as  Mr.  Fowler  remarks,  the  section  to  which,  in  the  eyes  of 

As  Sir  William  Turner  remarks:  “Where  a question  in  human  embryology  hinges 
upon  on  examination  of  parts  in  a very  early  state  of  development,  we  have  often  to 
wait  for  many  years  before  an  appropriate  specimen  falls  into  the  hands  of  a compe- 
tent observer.” 
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Hunter  and  his  successors,  all  others  form  merely  the  introduction.  It 
is  true  that  to  some  physicians,  specimens  in  this  department  seem  to 

ave  little  value  ; hut  they  are  balanced  by  those  physicians  whose 
chief  interest  m a case  of  disease  is  to  get  a post-mortem.  No  doubt 
much  of  the  ancient  pathology,  and  some  of  that  which  is  quite  re- 
cent, is  comparable  to  the  looking  in  the  dark  for  a black  spot  which 
is  not  there,  but  those  who  despise  pathology,  and  devote  their  entire 
attention  to  symptoms  and  treatment,  err  as  much  on  one  side  as  those 
who  talk  and  act  as  if  a knowledge  of  pathological  anatomy  could 
take  the  place  of  clinical  experience  do  on  the  other.  I do  not  know 
however,  that  the  doctrine  usually  preached,  viz:  that  each  man  should 
attain  the  just  mean  in  his  views,  is  a true  one.  Certainly  it  is  not 
the  principle  on  which  the  universe  seems  to  be  constructed  ; the  bal- 
ance is  maintained,  not  by  having  everything  exactly  symmetrical,  but 
by  excess  in  one  direction  balancing  excess  in  another. 

To  secure  pathological  specimens  in  their  most  instructive  forms  for 
museum  purposes  requires,  in  many  cases,  not  only  considerable  varia- 
tion from  the  usual  routine  methods  of  post-mortem  examinations,  but 
very  considerable  delay  in  ascertaining  the  results.  If,  for  example, 
we  wish  the  best  specimens  of  the  results  of  cerebral  disease,  the  brain 
must  not  be  removed  and  sliced  up  in  the  usual  manner  ; it  should  be 
hardened  in  situ  to  a certain  extent,  and  its  sections  should  be  care- 
fully considered  with  reference  to  their  preservation  in  their  relations 
to  each  other  before  they  are  actually  made.  There  is  need  of  a 
treatise  by  a skilled  pathological  anatomist  giving  such  methods  in 
detail  from  the  modern  point  of  view. 

Thus  far,  the  great  majority  of  contributions  of  pathological 
material  to  our  museum  have  been  made  by  army  medical  officers  ; 
but  some  of  the  most  valuable  specimens  have  come  from  practi- 
tioners in  civil  life  and  it  is  to  these  last  that  we  must  appeal  for 
illustrations  of  the  effects  of  disease  in  all  parts  of  the  country. 
There  are  difficulties  in  the  way,  of  course.  The  physician  in  private 
practice  does  not  make  post-mortem  examinations  in  five  per  cent, 
of  the  deaths  of  patients  under  his  charge,  and  when  he  does  come 
into  possession  of  an  interesting  specimen  he  is  very  naturally  inclined 
either  to  keep  it  himself,  especially  if  it  is  an  osteological  one  which 
can  be  preserved  with  little  expense  or  trouble,  or  to  put  it  in  the 
little  collection  which  has  been  formed  at  the  dispensary,  or  asylum, 
or  hospital.  I hope,  however,  that  when  it  becomes  known  that  we 
are  trying  to  form  in  Washington  a complete  medical  museum  for  the 
benefit  of  the  whole  medical  profession,  and  that  we  have  the  means 
of  permanently  and  securely  preserving  and  exhibiting  to  the  best 
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advantage  the  specimens  sent  to  us,  I say  that  I hope  and  believe  that 
when  this  is  understood,  many  physicians  will  be  willing  to  take  a 
little  trouble,  and  to  give  up  something  of  their  very  natural  impulse 
to  keep  a trophy  of  their  skill,  or  a curiosity  to  talk  about,  in  order 
to  promote  the  general  good. 

As  a rule,  single  specimens  of  abnormity  or  of  disease  have  little 
scientific  value  ; it  is  only  when  they  are  associated  with  others  that 
they  both  furnish  and  receive  light.  To  this  audience  it  is  unneces- 
sary to  give  other  reasons  as  to  why  physicians  should  contribute 
material  to  the  national  collection,  nor  as  to  why  the  curator  of  this 
collection  is  justified  in  being  very  bold  in  requesting  such  material  ; 
but  there  is  one  objection  to  parting  with  certain  specimens  which  is 
sometimes  made,  and  to  which  I will  refer,  because  it  brings  up  one 
of  the  ways  in  which  our  ideal  medical  museum  can  meet  a practical 
need  of  the  family  practitioner.  The  objection  I refer  to  is,  that  the 
specimen  may  be  important  from  the  point  of  view  of  medical  juris- 
prudence ; that  it  has  a special  bearing  in  certain  suits  for  malprac- 
tice, etc.,  and  that,  therefore,  the  owner  wishes  to  keep  it  to  be  used 
as  testimony  to  protect  himself  or  his  neighbors.  There  is  some  truth 
in  this  ; but  it  is  also  true  that  such  specimens  brought  together  in 
the  national  museum  would  be  just  as  available  as  ever  for  the  pro- 
tection of  the  rights  of  the  individual  physician,  while  they  would 
also  be  available  for  the  benefit  of  the  whole  community. 

Whether  the  specimens  preserved  are,  or  are  not,  desirable  for  and 
useful  to  the  museum,  it  is  certain  that  the  securing  and  forwarding 
them  is  a very  useful  thing  to  the  physician  who  does  it.  It  tends  to 
keep  him  in  touch  with  current  living  thought  and  work  of  the  profes- 
sion, to  direct  his  attention  to  the  connection  between  symptoms  and  the 
mechanism  of  their  production,  which  is  often  so  important  in  decid- 
ing on  the  remedy  to  be  used,  and,  above  all,  it  gives  him  an  interest 
in  other  men’s  work,  and  thus  broadens  his  views  and  increases  his 
knowledge  and  pleasure. 

Having  obtained  the  specimens,  the  next  difficulty  is  so  to  prepare 
and  preserve  them  that  they  shall  be  available  for  study.  The  great 
majority  cannot  be  preserved  in  such  a manner  as  to  retain  their 
natural  color,  size  and  texture.  No  doubt  more  might  be  done  in 
this  direction  than  is  usually  done.  It  is  possible  to  stain  or  paint 
portions  of  specimens  in  such  a way  as  to  give  some  idea  of  the 
normal  appearances,  but  thus  far,  I think,  experience  shows  that  the 
best,  medium  for  the  permanent  preservation  of  wet  pathological 
specimens  is  alcohol,  and  this  will  contract  and  harden  most  tissues, 
and  remove  the  color  from  nearly  all.  It  is  also  an  expensive  mode, 
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of  preservation  for  large  collections,  and  requires  constant  care  to 
prevent  the  effects  of  evaporation.  It  does  not  follow,  however,  that 
such  specimens  are  of  little  value,  and  that,  as  some  have  urged,  it 
would  be  better  to  seek  to  obtain  records  of  the  results  of  disease  by- 
colored  drawings  or  models.  The  pathological  specimen,  whether 
seen  at  the  post-mortem,  or  years  afterward  in  a museum,  is,  to  the 
scientific  pathologist  or  to  the  practical  physician,  merely  a sign  or 
hieroglyph  of  the  morbid  process  which  has  produced  it  ; it  is  a 
result,  in  most  cases,  of  interest  not  in  itself,  but  because  of  the  pre- 
ceding phenomena  which  it  connotes.  As  Sir  James  Paget  has  said, 
the  same  objection,  viz  : that  museum  specimens  are  unfit  for  the 
teaching  or  the  study  of  pathology,  might  be  made  to  the  study  of 
botanical  specimens  in  an  herbarium.  “In  both  cases  alike,  the 
changes  produced  by  preparation  are  so  far  uniform  that  any  one 
accustomed  to  recent  specimens  (and  no  others  should  study  either 
herbaria  or  pathological  collections)  can  allow  for  them  or  ‘ discount  * 
them.  Just  as  an  anatomist  can  discern,  in  a recent  specimen  of 
disease,  the  healthy  structure ; so,  but  often  much  more  clearly,  can 
the  pathologist  or  any  careful  student  discern  in  the  prepared  speci- 
men the  chief  characteristics  of  the  disease. Colored  drawings, 
casts  and  models  are  of  great  value  in  supplementing  original  speci- 
mens, but  they  cannot  wholly  replace  them. 

A good  preparation,  whether  of  normal  or  abnormal  structure,  but 
especially  the  latter,  is  valuable,  not  only  for  what  we  can  see  in  it, 
but  also  for  what  we  overlook  or  misinterpret,  and  which  our  suc- 
cessor may  see,  and  see  rightly.  In  this  it  is  better  than  a mere 
description,  yet  the  latter  is  equally  necessary  and  much  more  easily 
preserved  and  made  generally  useful.  Next  to  the  preparation  itself 
in  accuracy  and  completeness  of  record  is  the  photograph,  and  next 
to  this  is  a good  model,  or  a careful  drawing,  f 

In  medical  and  surgical  matters,  as  in  most  other  things,  we  habitu- 
ally think  in  terms  of  vision  as  interpreted  by  touch.  Hence,  in  part, 
the  importance  of  the  so-called  object-teaching,  and  the  fact  that 
what  the  medical  lecturer  shows  his  class  will  usually  be  much  better 

* British  Medical  Journal,  1880,  ii. 

f To  realize  the  value  of  a good  drawing,  one  should  consult  the  illustrations  of  the 
works  of  Vesalius,  Eustachius  and  other  anatomists  of  the  sixteenth  and  seventeenth 
centuries.  The  dissections  and  preparations  which  they  made  perished  long  ago.  It  is 
true,  that  there  is  still  in  existence,  at  Basle,  a skeleton  prepared  by  Yesalius;  and 
possibly  a few  other  osteological  specimens  preserved  by  the  older  anatomists  and 
pathologists  may  still  be  in  existence,  but,  as  a rule,  to  which  there  is  almost  no  excep- 
tion, we  must  depend  on  the  plates  of  these  old  folios  to  get  at  the  true  meaning  of 
the  text. 
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remembered  and  understood  than  what  he  says  to  it.  And,  while 
pictures  and  diagrams  are  of  great  assistance  they  are  by  no  means  as 
instructive  and  suggestive  as  representations  in  three  dimensions,  i.  e., 
models,  if  the  thing  itself  is  not  available. 

One  of  the  most  important  sections  of  our  museum  is  that  devoted  to 
microscopy,  including  normal  and  pathological  histology  and  photo- 
micrographic work.  In  the  cabinets  there  are  nearly  11,000  mounted 
specimens,  illustrating  almost  every  field  of  microscopical  research. 
Many  of  these  were  made  twenty  years  ago  and  more,  and  were 
mounted  by  processes  which  have  not  given  good  results,  so  that  Dr. 
Gray,  who  is  in  charge  of  this  section,  estimates  that  about  3000  will 
be  set  aside  as  worthless  ; but  the  rest  form  a very  valuable  series  to 
which  additions  are  being  constantly  made,  and  materials  for  which 
we  are  specially  anxious  to  obtain.  In  connection  with  this  section  a 
series  of  cultures  of  chromogenic  and  pathogenic  bacteria  is  kept  up 
for  museum  exhibits,  and  also  to  illustrate  methods  of  work. 

While  the  great  majority  of  the  specimens  in  a medical  museum 
have  some  relations  to  diagnosis,  prognosis,  or  therapeutics,  the  num- 
ber of  those  which  are  of  direct  interest  to  the  so-called  practical 
physician  is  not  very  great.  It  includes  models  and  casts  illustrating 
dermatology,  morbid  growths,  the  results  of  amputations,  excisions, 
plastic  operations,  etc.,  and  instruments,  apparatus,  dressings,  etc.,  of 
all  kinds.  Here  also  may  be  classed  hospital  fittings  and  furniture, 
means  of  transportation  for  sick  and  wounded,  model  cases  of  instru- 
ments, emergency  chest,  etc.  Our  medical  museum  has  a fair  begin- 
ning of  a collection  of  this  kind,  including  over  a thousand  specimens  ; 
but  many  more  are  needed  to  make  it  reasonably  complete.  If  each 
medical  man  who  devises  a stethoscope,  a pessary,  a speculum,  an 
ophthalmoscope,  or  an  electro-therapeutic  appliance  with  which  he  is 
well  pleased,  would  send  a specimen  to  the  collection,  its  increase 
would  certainly  be  rapid,  and  it  could  always  show  the  latest  improve- 
ment. 

An  ideal  medical  museum  should  be  very  complete  in  the  depart- 
ment of  preventive  medicine,  or  hygiene.  It  is  a wide  field,  covering, 
as  it  does,  air,  water,  food,  clothing,  habitations,  geology,  meteorology, 
occupations,  etc.,  in  their  relations  to  the  production  or  prevention  of 
disease,  and  thus  far  has  had  little  place  in  medical  museums,  being 
taken  up  as  a specialty  in  the  half  dozen  museums  of  hygiene  which 
now  exist. 

Our  own  National  Museum  of  Hygiene,  is,  as  you  know,  under  the 
direction  of  the  Medical  Department  of  the  Navy.  It  is  a very  inter- 
esting collection  of  sanitary  appliances  of  various  kinds  ; but  it  is  not 
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well  housed,  is  much  overcrowded,  and  its  location  is  so  inconvenient 
that  it  receives  but  few  visitors,  and,  therefore,  has  by  no  means  the 
educational  influence  that  it  ought  to  have.  It  should  be  provided 
ample  quarters  in  the  immediate  vicinity  of  the  National  and  of  the 
Army  Medical  Museums,  to  both  of  which  it  would  form  a very  desir- 
able supplement.  In  our  medical  museum,  at  present,  military  hygiene 
only  is  illustrated,  and  this  only  in  a few  branches,  such  as  hospitals, 
means  of  transportation  of  wounded,  etc.  As  regards  materia  medica, 
an  exceedingly  well  arranged  collection,  including  about  5,000  speci- 
mens, has  been  formed  in  the  National  Museum,  under  the  direction 
of  the  Surgeon-General  of  the  United  States  Navy,  mainly  by  Dr. 
J.  M.  Flint  of  that  service.  The  relations  of  materia  medica  to  nat- 
ural history,  commerce,  and  the  arts,  which  are  subjects  belonging 
especially  to  the  National  Museum,  are  as  close  as  they  are  to  medi- 
cine, and  I am  very  glad  that  our  national  collection  in  this  branch  is 
where  it  is,  and  under  its  present  management.  In  the  Medical 
Museum  we  have  a collection  showing  what  is  supplied  in  the  way  of 
drugs,  instruments,  etc.,  to  the  medical  department  of  our  army,  and, 
as  opportunity  offers,  we  shall  extend  this  to  include  the  medical  sup- 
plies of  other  armies  or  services. 

The  extent  to,  and  manner  in,  which  a medical  museum  should  deal 
with  anthropological  and  ethnological  problems  are  not  questions  to 
be  discussed  in  the  abstract  with  advantage,  since  the  answers  must 
differ  greatly  according  to  circumstances.  In  our  National  Museums 
the  matter  has  been  so  arranged  that  all  material  relating  to  anthro- 
pometry, or  to  real  or  supposed  structural  differences  in  man  according 
to  race,  are  cared  for  in  the  Medical  Museum,  while  specimens  illus- 
trating manners  and  customs,  implements,  weapons,  clothing,  pottery, 
etc.,  are  taken  charge  of  in  the  anthropological  division  of  the  National 
collection. 

The  Army  Medical  Museum  contains  what  may  seem  a large  amount 
of  material  relating  to  human  osteology,  and  especially  craniology,  in 
its  relations  to  North  American  ethnology,  or  the  history  of  the  devel- 
opment of  different  varieties  of  man  on  this  continent ; but  it  is  not 
actually  half  large  enough  to  permit  of  drawing  definite  scientific  conclu- 
sions from  it.  The  majority  of  the  crania  which  it  contains  have  been 
measured  to  a certain  extent,  and  the  results  have  been  published  ; 
but  many  other  measurements  are  desirable  to  permit  of  comparison 
with  series  taken  elsewhere,  and  even  measurements  already  made 
must  be  repeated  by  later  and  better  methods.  We  have  been  trying 
some  experiments  with  composite  photography  and  superimposed  con- 
tour tracings  as  a means  of  obtaining  typical  outlines  and  dimensions 
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for  race  groups  of  crania,  and  these  give  promise  of  good  results.  If 
the  collections  of  crania  of  North  American  Indians  in  Boston,  New 
York,  Philadelphia  and  Washington  could  be  brought  together,  a very 
much  better  average  representation  of  the  majority  of  tribes  or  groups 
would  be  obtained  than  can  be  furnished  by  either  of  these  collections 
taken  separately.  By  composite  photography  and  tracings,  combined 
with  uniform  methods  of  measurement,  we  can  practically  bring  these 
collections  together,  and  obtain  results  nearly  as  satisfactory  as  if  we 
had  them  all  in  one  room.  We  have  also  fitted  up  one  large  room 
with  instruments  and  apparatus  for  anthropometry  in  its  widest  sense, 
including  psychophysical  investigation,  and  it  is  intended  to  make  this 
a complete  laboratory  for  illustration  of  methods  of  work. 

In  London  arrangements  have  been  made  to  have  such  an  anthropo- 
metric laboratory  in  an  outbuilding  at  the  South  Kensington  Museum. 
The  two  things  have  no  connection,  and  it  seems  to  have  been  placed 
there  because  it  would  obtain  more  visitors  desirous  of  being  measured 
and  tested  than  if  placed  anywhere  else.  In  this  laboratory,  which  is, 
I believe,  essentially  the  same  sort  of  institution  as  that  arranged  by 
Mr.  Francis  Galton  at  the  Health  Exhibition  in  1884,  and  is  planned 
by  Mr.  Galton,  any  person  can  have  the  regular  series  of  measure- 
ments and  tests  made  upon  himself  for  a charge  of  six  cents.  There 
are  difficulties  in  the  way  of  making  a charge  for  such  measurements 
in  a government  establishment,  and  there  are  also  difficulties  in  under- 
taking to  do  such  work  gratis,  chiefly  on  account  of  the  cost.  It  is, 
however,  so  desirable  that  it  should  be  done,  and  the  data  from  such 
observations  systematically  carried  on  for  a series  of  years  would  be 
so  valuable,  not  only  from  a scientific  point  of  view,  but  for  practical 
purposes  in  connection  with  life  insurance  interests  and  very  possibly 
with  practical  medicine,  that  we  should  endeavor  to  overcome  these 
difficulties  in  some  way,  and  I think  it  can  be  done  sufficiently,  at 
least,  to  stimulate  private  enterprise  in  this  direction.  It  is  possible 
that  we  may  yet  see  in  large  cities  establishments  of  this  kind,  directed 
by  skilled  and  reputable  physicians  having  the  confidence  of  the  pro- 
fession, where  not  only  normal  but  abnormal  conditions  can  be  deter- 
mined ; places  where  the  secretions  can  be  tested  chemically  and 
microscopically,  ophthalmoscopic  and  endoscopic  examinations  of  all 
kinds  made,  the  mode  of  functioning  of  muscles  and  nerves  determined, 
and  an  authoritative  record  of  the  results  made  for  the  use  of  the  indi- 
vidual, as  evidence  of  his  condition,  or  for  the  information  of  his  phy- 
sician. It  would  require  an  already  established  reputation  and  much 
skill  and  tact  on  the  part  of  the  director  of  such  a laboratory,  with 
absolute  refusal  to  give  prescriptions  or  advice  in  any  shape,  to  make 
it  fully  successful ; but  it  may  be  done. 
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An  important  feature  of  our  national  medical  museum  should  be  to 
show  methods  of  research  and  of  instruction  for  the  benefit  of  the 
investigators  and  teachers  of  the  country.  This  includes  instruments 
and  apparatus,  and,  to  a limited  extent,  illustrations  of  the  modes  of 
using  them  and  of  the  results  ; it  also  includes  diagrams,  models,  etc., 
used  for  illustrating  lectures.  For  example,  as  soon  as  Koch’s 
researches  became  known  in  this  country,  physicians,  and  especially 
medical  teachers  who  visited  the  museum,  asked  if  we  could  show 
them  the  apparatus  used  by  Koch  and  Pasteur  in  bacteriological  work, 
and  eagerly  examined  the  few  specimens  of  cultures  on  solid  media 
which  we  were  able  to  exhibit.  The  anatomist  comes  to  the  museum 
quite  as  much  to  see  methods  of  mounting  and  preservation,  as  to  see 
the  specimens  themselves  ; the  physiologist  does  not  expect  to  see 
function  directly  exhibited,  but  he  does  hope  to  find  information  about 
kymographs  and  constant  temperature  apparatus,  and  he  wants  to  see 
whether  Kiihne’s  artificial  eye  is  so  useful  for  teaching  purposes  that 
he  ought  to  get  one  to  illustrate  his  lectures. 

. Medical  museums  are  not,  as  a rule,  freely  open  to  the  public,  nor 
are  they  collected  or  arranged  with  reference  to  interesting  or  instruct- 
ing non-professional  persons.  The  Medical  Museum  at  Washington  is 
the  chief  exception  to  this  rule,  and  it  is  so,  because  it  was  placed  in 
Ford’s  Theatre,  the  scene  of  the  assassination  of  President  Lincoln. 
Many  visitors  to  Washington,  both  men  and  women,  wished  to  see 
this  memorable  spot,  and  in  doing  so,  necessarily  went  through  the 
Museum.  This  gradually  led  to  the  adjusting  of  the  specimens  exhib- 
ited with  a view  to  the  fact  that  they  were  to  be  seen  by  a number  of 
non-professional  persons  of  both  sexes.  Certain  groups  of  specimens 
were  put  aside  and  not  shown  except  to  persons  known  to  be  physi- 
cians, while  other  groups  were  given  prominent  places  because  they 
interested  the  public,  although  not  of  great  professional  or  scientific 
value. 

On  the  other  hand,  the  public  has  gradually  become  accustomed  to 
consider  the  Army  Medical  Museum  as  one  of  the  “ sights  ” of  Wash- 
ington, to  be  visited  by  male  and  female,  old  and  young,  and  when  a 
stranger  comes  to  the  city  and  inquires  what  he  ought  to  see,  this 
museum  will  probably  be  named  to  him  next  after  the  National 
Museum.  Since  the  collection  has  been  moved  into  the  new  building 
near  that  devoted  to  the  National  Museum,  of  which  it  may  almost 
be  said  to  form  a part,  the  number  of  visitors  has  rather  increased 
than  diminished,  and  it  has  been  found  desirable  to  consider  with 
care  some  problems  which  this  state  of  things  has  forced  on  the 
attention  of  the  curator.  That  educated  men  and  women  should  have 
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some  curiosity  as  to  the  structure  of  their  own  bodies,  the  functions  of 
certain  organs,  the  arrangement  of  parts  in  certain  localities  where 
they  have  felt  pain  or  discomfort,  or  the  changes  in  which  have  caused 
death  in  relatives  or  friends,  is  perfectly  natural  and  proper,  and  there 
is  no  objection  to  gratifying  this  curiosity  to  a very  considerable 
extent.  The  wonder  to  me  is,  not  that  boys  and  girls,  youths  and 
maidens,  men  and  women,  like  to  see  specimens  which  will  teach  them 
something  on  these  points,  but  that  so  many  of  them  remain  ignorant 
of,  and  careless  about,  the  wonderful  mechanism  of  their  own  bodies. 
Now  what  are  the  specimens  in  a medical  museum  which  most  interest 
the  public,  and  in  what  direction  is  it  expedient  to  try  to  direct  this 
interest  and  to  do  educational  work  by  means  of  the  exhibits  ? In  the 
first  place,  the  majority  of  men  and  women,  when  at  leisure  and  trying 
to  amuse  themselves,  or  to  pass  away  time,  prefer  things  that  appeal 
more  or  less  to  the  emotions,  rather  than  those  which  appeal  only  to 
the  intellectual  faculties.  The  skeleton  of  a hand  will  be  barely 
glanced  at ; but  if  it  were  known  that  it  had  been  the  hand  of  a great 
general,  a great  writer  or  a great  criminal,  it  would  be  a specimen  that 
almost  every  one  who  visits  the  museum  would  wish  to  see.  Usually 
it  is  not  expedient,  nor  even  possible,  to  furnish  the  personal  data 
which  would  arouse  this  purely  emotional  interest. 

When  people  come  to  the  Army  Medical  Museum  and  ask  where 
General  Smith’s  brain,  or  Judge  Brown’s  heart,  or  the  Hon.  Mr. 
Jones’s  larynx,  or  Guiteau’s  skeleton  is,  and  are  informed  by  the 
attendant  that  he  does  not  know  where  it  is,  and  is  not  even  certain 
that  it  is  in  the  collection,  there  are  some  expressions  of  disappoint- 
ment, it  is  true ; and  sometimes  the  curator  is  appealed  to  as  a last 
resource  ; but  a few  words  of  explanation  as  to  what  the  main  purpose 
of  the  museum  is,  and  the  suggestion  that  one  would  not  like  to  have 
his  or  her  father’s  skull  displayed  and  labelled  with  his  name,  no 
matter  how  great  or  how  infamous  he  may  have  been,  is  usually  quite 
sufficient  to  satisfy  the  seeker. 

This  addition  of  interest  to  a specimen  by  calling  attention  to  cer- 
tain sentimental  or  historical  associations  connected  with  it,  is  not  only 
proper  but  desirable,  for  all  specimens  not  derived  from  the  human 
body  ; but  for  these  last,  the  rule  should  be  to  wait  a hundred  years 
before  publicly  labelling  them  with  the  names  of  the  persons  from 
whom  they  are  derived. 

For  scientific  and  professional  purposes  we,  of  course,  want  a his- 
tory of  the  specimen,  which  will,  as  far  as  possible,  give  the  data  con- 
nected with  its  peculiarities,  and  among  these  may  be  race,  occupation, 
and  even  name,  though  the  emotional  element  does  not  enter  into  it  at 
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all.  If,  for  example  we  have  before  us  a specimen  of  cancer  of  the 
stomach,  it  might  be  of  great  interest,  taken  in  connection  with  the 
symptoms,  or  in  regard  to  the  question  as  to  whether  pylorectomy  or 
gastro-duodenostomy  would  have  been  justifiable  ; but  from  a scien- 
tific point  of  view  it  would  add  little  to  the  value  of  the  specimen  to 
know  that  it  was  from  the  body  of  Napoleon  and  not  from  an  unknown 
soldier. 

To  return  to  our  question  as  to  what  interests  the  public.  Of  speci- 
mens illustrating  the  anatomy  and  physiology  of  man  no  doubt  the 
most  interesting  to  non-medical  persons  are  those  connected  with 
reproduction.  In  the  hall  of  the  Army  Medical  Museum,  which  is 
open  to  the  public,  we  do  not  place  specimens  illustrating  specially  the 
anatomy  of  the  genital  organs  ; but  we  do  exhibit  a series  illustrating 
embryology,  and  especially  the  development  and  growth  of  the  human 
embryo,  and  there  is  no  case  in  the  museum  before  which  the  average 
visitor  will  linger  longer.  The  specimens  are  clearly  labelled  ; a lady 
may  go  there  alone,  and,  unnoticed,  may  at  her  leisure  learn  some- 
thing about  her  own  peculiar  function,  and  the  provisions  for  the  life 
of  the  new  organism  ; and  I think  she  will  hardly  find  the  same  facil- 
ities for  this  self-study  anywhere  else  in  the  world.  I do  not  mean  by 
this  that  other  museums  may  not  have  larger  and  more  instructive 
collections  of  such  specimens,  but  that  they  are  not  available  for  the 
information  of  modest,  respectable  non-professional  women. 

In  what  has  been  said  thus  far,  it  is  chiefly  the  utilitarian  point  of 
view  that  has  been  made  use  of  ; but  this  is  by  no  means  the  whole 
matter.  No  art,  and  no  branch  of  science  should  form  the  sole  end 
and  object  of  a well  balanced  life,  and  there  are  objects  in  every  large 
museum  which  are  of  great  interest,  though  they  appeal  rather  to  the 
emotional  than  the  intellectual  faculties  of  the  spectator.  There  are 
many  specimens  in  the  Army  Medical  Museum  which  I would  rather 
see  removed  than  to  lose  John  Hunter’s  lancet,  which  has  no  scientific 
interest  whatever.  So  also  its  collection  of  between  three  and  four  hun- 
dred medals  and  tokens  relating  to  medical  institutions  or  distinguished 
medical  men,  or  commemorating  outbreaks  of  pestilence  or  the  vic- 
tories of  preventive  medicine,  is  one  which  should  be  made  complete 
and  fully  displayed,  though  it  would  not  be  easy  to  demonstrate  its 
utility  to  any  one  unless  he  were  interested  in  the  history  of  the  strug- 
gles and  triumphs  of  the  medical  profession. 

The  objects  of  a medical  museum  are  to  preserve,  to  diffuse,  and  to 
increase  knowledge.  Its  conservative  function  is  to  form  a permanent 
record  of  what  has  been  demonstrated  and  to  fix  the  meaning  of  terms. 
Even  in  my  brief  experience  of  thirty  years  the  terminology  of  anat- 
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omy,  physiology,  pathology,  chemistry  and  of  most  of  the  specialities 
has  greatly  changed,  and  this  not  only  by  addition  of  new  terms,  but 
by  the  dropping  of  old  ones.  To  get  useful  results  from  the  older 
literature  we  must  know  the  precise  significance  of  the  old  words, 
and,  in  some  cases,  the  best  way  to  learn  this  is  to  examine  the  speci- 
mens prepared  by  those  who  used  such  terms  in  their  descriptions. 
The  specimens  in  our  museum  which  came  from  the  collections  of 
Professor  William  Gibson  and  Dr.  Frank  Hastings  Hamilton  are  espe- 
cially valuable,  because  they  were  the  basis  of  practical  teachings,  and 
should  be  examined  by  any  one  criticising  these  teachings. 

A large  proportion  of  the  pathological  specimens  in  this  museum 
illustrate  conditions  which  now  rarely  occur,  forming  a group  which 
it  is  safe  to  predict  will  never  be  duplicated.  It  is  not  only  that  they 
were  gathered  during  a great  war,  but  that  they  illustrate  the  results 
obtained  when  antiseptic  surgery,  as  now  understood  and  practiced, 
was  unknown.  Never  again,  I hope,  will  there  be  brought  together 
such  a collection  of  the  effects  of  pyogenic  microorganisms  on  gunshot 
wounds,  especially  of  bone,  as  may  be  seen  in  its  cases. 

The  museum  also  preserves,  for  future  investigations,  objects  whose 
nature  or  relations  are  not  understood  at  the  time  when  they  are 
received,  and  which  occur  so  rarely  that  the  means  of  studying  them 
by  comparison  can  only  be  obtained  through  such  preservation. 

Upon  the  function  of  a museum  as  a diffuser  of  knowledge  ; — as  a 
means  of  education,  it  is  needless  to  dwell.  That  it  should  also  strive 
to  increase  knowledge  is  equally  certain.  This  is  to  be  effected  by 
study  and  comparison  of  its  materials.  The  results  of  such  study  and 
comparison  of  a part  of  the  Army  Medical  Museum  collection  have 
appeared  in  the  volumes  of  the  Medical  and  Surgical  History  of  the 
War.  Another  part  will,  I hope,  soon  be  utilized  in  a study  of  its 
collection  of  human  skeletons  and  crania  which  has  been  commenced 
by  Dr.  Matthews,  of  the  Army.  But  a considerable  part  is  as  yet 
only  in  the  stage  of  agglomeration,  and  our  present  business  is  to  col- 
lect and  preserve,  leaving  to  the  future  its  full  utilization. 

A medical  museum  is  really  used,  for  purposes  of  study,  by  very  few 
persons  ; but  through  the  teaching  of  those  few  its  lessons  are  made 
known  to  the  whole  profession.  American  physicians  in  investigating 
a subject  do  not,  as  a rule,  think  of  inquiring  as  to  what  museums  can 
show  with  regard  to  it,  simply  because  they  have  not  had  convenient 
access  to  large  collections  and  are  not  accustomed  to  make  use  of  them. 
Thirty  years  ago  we  were  in  much  the  same  situation  in  respect  to 
medical  literature  ; but  as  the  libraries  have  grown,  desire  for  bio- 
graphical research  has  grown  also,  and  I think  that  in  like  manner 
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when  Ave  have  secured  a comprehensive  National  Medical  Museum  it 
will  not  only  he  made  use  of,  but  will  give  a powerful  stimulus  to  the 
formation  and  progress  of  other  more  special  collections  elsewhere. 

What  should  be  the  relation  of  this  central  national  collection  to 
those  formed  in  different  parts  of  the  country,  either  in  connection 
with  medical  schools,  or  Avitli  museums  of  broader  scope  ? Certainly 
they  should  help  one  another,  and  this  can  be  done  in  many  ways.  I 
do  not  in  the  least  object  to  a generous  rivalry  to  do  the  best  work,  to 
have  the  most  instructive  and  the  most  artistic  preparations.  That  is 
a good  thing.  But  I would  say  to  the  anatomist  of  a school,  when 
you  have  made  a preparation  which  is  noteworthy,  offer  to  make  a copy 
for  the  national  collection,  Avhere  it  will  be  seen  by  the  anatomists  of 
all  schools  and  of  all  countries.  To  the  pathologist  of  a medical 
school  I would  say,  after  you  have  secured  type  specimens  for  your 
own  collection  put  aside  other  good  specimens  for  the  National  Medi- 
cal Museum,  which  will  furnish  you  materials  for  the  purpose. 

On  the  other  hand,  the  collections  of  the  National  Museum  are 
available  for  study  by  any  proper  person,  and  its  duplicates  should  be 
used  to  aid  other  museums  Avhich  may  be  in  special  need  of  them. 

In  common  with  several  of  the  largest  and  most  important  medical 
museums,  more  especially  those  of  the  Royal  College  of  Surgeons  and 
of  the  Faculty  of  Medicine  of  Paris,  the  Army  Medical  Museum  has 
the  advantage  of  being  closely  associated  with  a large  medical  library 
which  is  in  the  same  building,  and  at  present  under  the  same  direc- 
tion. The  increased  utility  and  attractiveness  which  this  gives  to 
both  library  and  museum  is  very  decided. 

It  is  true  that  in  some  other  institutions  similarly  arranged  there 
has  been  some  grumbling  as  to  the  proportion  of  funds  allowed  to  the 
museum  and  to  the  library  respectively,  the  museum  enthusiast  claim- 
ing that  the  librarian  Avould  rather  have  one  rare  old  pamphlet  than 
half  a dozen  entirely  new  vertebrates,  Avhile  the  bibliophile  is  sure 
that  the  demand  of  the  profession  for  access  to  a full  supply  of  books 
and  journals  is  much  greater  than  that  for  access  to  specimens.  I can 
only  say,  from  my  own  experience,  that  one  who  has  charge  of  a 
library  only,  will  probably  not  hesitate  to  take  museum  funds,  if  he 
can  get  hold  of  them,  to  buy  books  ; but  that  when  one  person  is  re- 
sponsible for  both  he  will  endeavor  to  give  each  its  fair  share  of  the 
resources  at  his  command. 

If  Ave  had  to  choose  between  having  a great  national  medical  library 
and  a great  national  medical  museum,  no  doubt  most  of  us  Avould  take 
the  library,  because  it  would  be  of  more  immediate  use  to  us  ; but  no 
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such  unpleasant  alternative  is  forced  on  us.  There  is  no  reason  why  we 

should  not  have  both,  and  we  must  have  both.* 

I have  time  for  only  a very  condensed  statement  of  the  wants  of 
our  National  Medical  Museum.  In  the  first  place  it  needs  the  intelli- 
gent interest  and  friendship  of  the  medical  profession  of  this  country. 
To  a very  considerable  extent  it  has  had  this  ; were  it  otherwise  it 
would  not  be  what  it  is,  nor  where  it  is.  But  it  needs  more  of  it,  and 
it  can  never  have  too  much.  Every  medical  man  in  this  countiy 
should  help  a little  and  provide  for  the  perpetuation  of  his  name  as 
that  of  a physician  interested  in  the  progress  of  the  profession  by 
sending  at  least  one  specimen  to  it.  It  is  omnivorous  in  its  demands 
for  material,  as  will  be  seen  by  the  circular  which  it  has  recently 
issued.  But  I will  name  as  special  wants,  human  embryos,  especially 
those  of  a very  early  age,  monstrosities  and  malformations  of  all  kinds 
in  man  or  in  the  lower  animals  ; results  of  old  injuries,  such  as  frac- 
tures or  dislocations,  or  of  surgical  operations,  such  as  excisions, 
stumps,  etc.;  injuries  and  diseases  of  the' eye,  ear  and  nose;  new 
growths  of  all  kinds  ; diseases  of  the  brain  and  spinal  cord  ; and  speci- 
mens illustrating  the  condition  of  bones,  joints,  brain,  larynx  and 
other  organs  in  extreme  old  age. 

In  the  second  place  it  needs  a regular  supply  of  funds  from  the  gen- 
eral government.  To  form  and  keep  in  proper  condition  such  a medi- 
cal museum  as  this  should  be  is  a more  difficult  and  expensive  matter 
than  those  not  acquainted  with  such  work  would  suppose,  and  the 
gifts  of  specimens  from  the  profession  must  be  supplemented  by  am- 
ple means  for  the  preparation,  preservation  and  proper  display  of  these 
specimens,  and  also  for  the  purchase  of  apparatus  and  typical  speci- 
mens of  foreign  work,  in  order  that  the  Museum  may  be  always  able 
to  show  the  latest  state  of  knowledge  and  the  best  way  of  doing 
things. 

The  annual  appropriation  for  the  Museum  at  present  is  $5,000.  This 
is  sufficient  except  that  the  printing  of  the  catalogue,  of  which  I shall 
speak  presently,  must  be  an  extra  charge  ; but  the  medical  profession 
should  see  to  it  that  the  amount  is  not  reduced  in  the  rhythmic  spasms 
of  partial  economy  with  which  some  of  our  statesmen  are  afflicted. 

The  third  need  of  the  Museum  is  of  a series  of  the  right  kind  of 
descriptions  of  its  specimens,  given  on  labels  and  in  a catalogue.  Un- 
aided by  such  descriptions  it  has  for  each  man  that  which  he  can  see 
in  it,  and  no  more.  One  man  will  see  nothing  but  an  old  piece  of 

* “There  are  few  things  in  relation  to  our  science  of  which  I am  more  sure  than  this, 
that  every  possible  method  of  studying  it  should  be  by  all  possible  means  promoted.” 
Sir  James  Paget,  in  Lancet,  January  22,  1887,  p.  159. 
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bone,  a shapeless  mass  of  tissue  bleached  by  alcohol,  a case  of  old 
dingy  brass  instruments.  Another  will  see  in  the  same  things  a rare 
joint  atrophy,  implying  curious  abnormal  nerve  influence  ; a leprous 
nodule,  whose  history,  if  we  knew  it,  would  reach  hack  through  the 
lazar-houses  of  the  middle  ages  to  the  far  east,  and  whose  bacilli  may 
be  the  lineal  descendants  of  those  that  vexed  Naaman  the  Syrian  • a 
case  of  microscopes  illustrating  the  development  of  that  instrument 
from  the  first  rough  iron  tube  of  the  spectacle-maker  of  Nuremburg 
to  the  delicate  and  complicated  instrument  through  which  we  now  peer 
curiously  into  that  world  which  lies  within  the  world  of  unassisted 
vision.  By  our  labels  and  catalogues  we  must  tell  men  what  to  see  • 
but  to  do  this  we  must  first  see  ourselves.  The  aphorism  that  a first- 
class  musem  would  consist  of  a series  of  satisfactory  labels  with  speci- 
mens attached  means  a good  deal.  Something  has  been  done  in  this 
direction,  as  you  will  see  on  inspection  of  the  cases  ; but  I often  won- 
der what  sort  of  labels  a man  who  has  spent  years  in  investigating  the 
normal  and  abnormal  structure  and  relations  of  one  organ  would  write 
for  our  specimens  of  that  organ.  Such  help  as  this  we  need  ; kindly, 
truthful  criticism,  the  pointing  out  of  errors  and  of  new  points  of 
view  for  this  mass  of  material. 

We  also  need  a series  of  printed  catalogues.  One  of  these  should 
be  in  the  form  of  compact  handbooks  relating  to  particular  sections  of 
the  collection,  and  intended  partly  for  the  use  of  visitors  while  in 
the  museum  and  partly  as  a ready  means  of  letting  distant  friends 
know  what  material  it  most  needs  in  different  departments.  It  should 
also  print  a complete  illustrated  catalogue  of  the  whole  collection  for 
the  use  of  the  investigators  and  teachers  of  the  profession.  Congress 
has  been  requested  to  grant  authority  for  the  printing  of  such  a cata- 
logue by  the  Government  Printer.  The  material  for  it  is  nearly 
ready,  and  it  would  make  three  volumes  each  the  size  of  one  of  the 
volumes  of  The  Medical  and  Surgical  History  of  the  War  of  the 
Rebellion * 


* Some  large  and  valuable  collections  have  no  formal  catalogues ; but  the  results 
have  been  published  in  essays,  monographs  or  text-books  by  those  who  have  formed 
them.  This  is  the  rule  as  regards  the  collections  at  the  various  anatomical  and  patho- 
logical institutes  and  laboratories  of  continental  schools.  I have  examined  most  of  the 
published  catalogues  of  medical  museums,  partly  to  obtain  information  as  to  the  best 
methods  of  doing  such  work,  and  partly  to  ascertain  what  might  be  worth  indexing  in 
them,  borne  of  them  are  mere  lists  of  specimens,  of  no  value  except  for  use  in  the 
museum  itself.  A few  give  accounts  of  many  specimens,  especially  in  pathology,  which 
make  them  valuable  works  of  reference  apart  from  the  collections  themselves.  To 
what  extent  such  detailed  descriptions  should  be  made  for  publication,  including  brief 
histories  of  cases,  depends  partly  on  the  character  of  the  specimens,  partly  on  the  skill 
©f  the  describer  and  partly  on  whether  illustrations  are  to  be  used  or  not. 
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The  subject  of  museum  organization  and  management  is  one  of 
those  with  regard  to  which  it  has  been  said  that  a man  who  is  inter- 
ested in  it  passes  through  three  successive  states  of  mind,  viz  : First, 
he  thinks  he  knows  almost  all  about  it,  except  a few  minor  points  of 
detail  which  he  is  going  to  look  up.  Second,  he  feels  that  he  will 
never  know  anything  about  it.  Third,  he  believes  he  knows  a little 
and  hopes  by  experience  and  study  to  know  more. 

The  museum  needs  earnest  and  well-trained  students  to  work  up  its 
collections  so  as  to  advance  knowledge,  and,  at  the  same  time,  to  dis- 
play properly  the  specimens  so  as  to  make  them  most  instructive.  To 
all  such  students  we  shall  endeavor  to  afford  opportunities  for  this 
work.  Precisely  how  this  is  to  be  effected  is  not  yet  clear,  but  here 
is  abundance  to  be  done,  and  there  are  quite  a number  of  men  com- 
ing on  the  stage  who  want  to  do  such  work  for  its  own  sake,  because 
it  gives  them  pleasure.  Sooner  or  later  we  shall  have  half  a dozen  or 
more  of  specially  trained  men  busy  in  the  laboratories  and  work-rooms 
of  the  museum,  each  engaged  on  his  own  problems,  and  the  whole  for 
the  common  good. 

The  medical  museum  hints  at  matters  which  lie  outside  the  scope 
of  known  physical  and  chemical  laws.  Physicians  have  not,  as  a rule, 
been  very  virulent  theologians  ; their  studies  and  their  daily  work 
tend  to  give  them  compensation  of  bias  in  this  particular,  and,  there- 
fore, in  this  age  of  transition  in  beliefs,  it  is  not  so  true  of  them  as  of 
others,  that  “ the  old  hopes  have  grown  weak,  the  old  fears  dim,  the 
old  faiths  numb.”  In  our  medical  museum  yonder  may  be  found 
abundant  illustrations  of  the  results  of  physical  and  chemical  actions 
and  reactions  upon  what  was  once  living  matter,  and  was  connected 
with  centres  of  consciousness,  of  intellect,  of  emotions  which  imply 
something  more  than  ordinary  protoplasm,  or  mere  metabolism.  It 
brings  together  strange  company.  The  men  who  dwelt  on  the  sides 
of  the  Andes  in  the  old  Aztec  days,  the  men  who  built  cities  in  the 
Gila  Valley  centuries  before  the  days  of  Columbus,  the  Esquimaux, 
and  the  Indian  of  the  plains,  black  and  white,  red  and  yellow,  all  sorts 
and  conditions  of  men  are  represented  in  those  bony  caskets  which 
once  held  their  centres  of  life  and  thought ; but  now  are  reckoned 
only  as  so  many  crania  in  the  Museum  catalogue.  The  great  majority 
of  the  pathological  specimens  imply  either  suffering  or  death,  or  both, 
of  the  individual  from  whence  they  came.  Some  of  them  are  the 
results  of  intemperance,  of  lust,  of  folly  and  crime ; but  some  are  the 
results  of  unselfish  sacrifice  for  the  good  of  others,  true  flowers  of 
blood  and  pain.  A large  group  of  them  form  one  of  the  relics  of  an 
acute  paroxysm  of  disease  of  a great  nation.  The  old  pensioner  likes 
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to  keep  the  battered  ball  which  crippled  him,  and  so  these  relics  have 
an  interest  beyond  that  which  is  purely  professional.  That  the  nation 
ib  not  crippled  by  its  loss,  takes  nothing  from  their  interest,  and  the 
fact  that  we  are  physicians  does  not  imply  that  we  look  upon  them 
from  a medical  or  scientific  stand  only.  Those  of  the  combatants 
who  survive  are  now  better  friends  than  ever,  and  the  museum  speci- 
mens, coming  as  they  do  from  the  sick  and  wounded  of  both  armies, 
and  contributed  by  both  Union  and  Confederate  surgeons,  enforce  the 
lesson  of  the  unity  of  the  profession  and  of  its  interests,  as  well  as 
that  of  our  country. 

Oui  museum,  like  the  library  with  which  it  is  associated,  includes 
all  the  specialties.  No  physician  is  so  learned  or  skillful  that  he  can 
find  no  instruction  there,  and  no  one  is  so  ignorant  that  he  cannot 
comprehend  some  of  the  lessons  which  it  teaches.  Taken  together 
these  institutions  should  contribute  in  no  small  degree  to  our  national 
prestige,  for  which  eminence  in  scientific  work  and  teaching  is  an 
essential  element,  and  if  it  be  remembered  that  they  are  only  twenty- 
five  years  old,  and  that  during  that  period  we  have  been  making 
medical  history  at  a tremendous  rate,  surely  some  incompleteness  and 
crudeness  may  well  be  excused  or  overlooked. 

Speaking  in  behalf  of  the  army  medical  department,  and  for  the 
dead  as  well  as  for  the  living  who  have  been  charged  with  this  work, 
I can  truly  say  that  we  have  been  very  proud  of  our  charge,  and  that 
we  have  done  our  best,  each  according  to  his  capacity  and  oppor- 
tunities, to  make  the  museum  and  library  such  as  a great  profession 
and  a great  nation  have  a right  to  demand. 
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APPENDIX. 


Tables  showing  for  some  of  the  principal  Medical  Museums  of  the 
world,  the  number  of  specimens,  the  number  of  recent  additions 
of  specimens  and  the  expenditure  for  the  last  five  years. 


Total  Number  of 
specimens. 

Number  of  specimens  in  each 
Department. 

SS 

•AS 

o C • 

'd  § 

< D o3 
T3  CD 

a >> 

Locality  and  Name  of  Museum. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

— 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of 
mens  added 
last  five  ye 

McS 

ci 

-p  ® 

og> 

0.3 

rj  H 
< d 
'd 

United  States. 

Albany : 

Albany  Medical  College  Museum1 * 

5500 

250 

1250 

200 

3100 

700 

770 

$ 

660 

Boston  : 

Warren  Anatomical  Museum, 
Harvard  University5 

7900 

470 

8,973 

Charleston,  S.  C. : 
Museum  of  Medical  College  of 
State  of  South  Carolina3  - - 

800 

800 

Chicago  : 

Chicago  Medical  College  Museum4 

1332 

122 

300 

10 

200 

700 

Rush  Medical  College  Museum  - . 

850 

70 

100 

50 

100 

200 

— 

— 

Cincinnati  : 

Museum  of  Miami  Medical  Col- 
lege and  Mussey  Collection® 

3078 

450 

603 

75 

823 

1002 

Museum  of  Hospital  and  Patho- 
logical Department  of  Cincin- 
nati University 

1250 

1250 

889 

Louisville  : 

Museum  of  Medical  Department 
of  University  of  Louisville6  ... 

1992 

276 

275 

127 

868 

446 

2,250 

New  Orleans  : 

Museum  of  Medical  Department 
of  Tulane  University  of  Louis- 
iana1   

2500 

500 

Museum  of  New  Orleans  Charity 
Hospital 

238 

6 

20 

12 

200 

— 

— 

— 

1 Information  kindly  furnished  by  Dr.  Joseph  D.  Craig,  Curator. 

8 “ “ Prof.  W.  F.  Whitney. 

3 “ “ Dr.  R.  A.  Kinloch. 

4 “ “ Dr.  Elbert  Wing. 

“ “ Dr.  N.  P.  Dandridge. 

8 “ “ Dr.  J.  M.  Bodine. 

“ Dr.  Rudolph  Matas. 
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Total  number  of 
specimens. 

Number  of  specimens  in  each 
Department. 

bO 

J,  s 

ije 

a £ 

Locality  and  Name  of  Museum. 

Comparative 

Anatomy. 

| Normal 
Human 
Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of  f 
mens  added  i 
last  five  yej 

Cl  > 

fl 

c 5® 

a •§ 

<5  3 
TJ 

New  York  : 

Pathological  Cabinet  of  the  New 
York  Hospital8 _ _ 

2366 

2366 

542 

$ 

14,028 

Medical  and  Surgical  Museum, 
Medical  Department  of  Univer- 
sity of  New  York 

8000 

1000 

4000 

500 

2500 

50 

7,250 

Museum  of  College  of  Physicians 
and  Surgeons9 

2209 

43 

214 

93 

880 

800 

196 

2,750 

Museum  of  the  Carnegie  Labora- 
tory10   

1200 

Wood  Museum,  Bellevue  Hos- 
pital  

2224 

256 

282 

69 

1613 

.... 

.... 

.... 

Philadelphia  : 

Mutter  Museum,  College  of  Phy- 
sicians of  Philadelphia11 

3700 

296 

242 

140 

3000 

248 

Wistar  and  Homer  Museum,  Uni- 
versity of  Pennsylvania19 

7458 

919 

1355 

292 

2717 

2175 

2,950 

Museum  of  Jefferson  Medical 
College13 

2500 

. 



.... 

...  - 



1000 

' 

St.  Loins : 

St.  Louis  Medical  College  Museum 

900 

100 

125 

75 

600 

.... 

.... 

.... 

Washington,  D.  C.: 
Army  Medical  Museum 

14360 

1685 

2853 

108 

8354 

814 

3789 

23,356 

Information  kindly  furnished  by  Dr.  F.  Ferguson. 

Dr.  T.  M.  Prudden. 

Dr.  F.  S.  Dennis. 

Dr.  Guy  V.  Hinsdale. 
Dr.  D.  D.  Richardson. 
Dr.  Morris  Longstreth, 
Prof.  G.  Homan. 
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u 

Number  of  specimens  in  each 
Department. 

speci- 

during 

ars. 

TJ  E 

o - 
'd  © 

a >> 

O (D 

Locality  and  Name  of  Museum. 

Total  Numbe 
specimens. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of 
mens  added 
last  five  ye 

it 

if 

'd 

Great  Britain. 
Birmingham  : 

Museum  of  Queens  College1 

3270 

277 

652 

107 

1400 

834 

1250 

$ 

Cambridge  : 

University  Museum2 

Dublin  : 

Trinity  College,  Museum  of  Nor- 
mal  Human  Anatomy 

562 

120000 

"To 

442 

00^ 

120 

— 

— 

362 

50,000 

2,175 

Trinity  College,  Museum  of  Anat- 
omy  and  Zoology3 

14125 

'l85 

80 

— 

.... 

_ _ _ _ 

1000 

4,000 

Trinity  College,  Pathological 
Museum4 *, 

4815 

m m m m 

4815 

650 

.... 

Trinity  College,  Museum,  of  Ma- 
teria Medica6 * 

200 

.... 

Museum  of  Royal  College  of 
Surgeons6 

9797 

35 

76 

71 

5011 

1139 

— 

10,280 

Edinburgh  : 

Anatomical  Museum  of  Univer- 
sity of  Edinburgh1 

Museum  of  Royal  College  of 
Surgeons  of  Edinburgh8 

10000 

6700 

r 

1000 

A 

6000 

1050 

'i 

350 

4000 

4000 

— 

310 

5,975 

Leeds : 

Pathological  Museum  Yorkshire 
College  Medical  Department9 . 

3000 

100 

2000 

500 

220 

1 Information  kindly  furnished  by  Dr.  Bertram  C.  A.  Windle,  Curator. 

s Data  received  through  kindness  of  Dr.  G-.  E.  Paget. 

* Data  furnished  by  Prof.  M.  H.  N.  Mackintosh. 

4 Professor  E.  H.  Benet,  the  curator,  has  kindly  furnished  the  data. 

6 Erom  data  furnished  by  Professor  Walter  S.  Smith. 

6 Information  kindly  furnished  by  the  Curator,  Dr.  Alexander  B.  McKee  and  Prof. 
Rawdon  Macnamara. 

1 For  these  data  the  author  is  indebted  to  the  kindness  of  Professor  Wm.  Turner, 
Conservator  of  the  Museum. 

8 From  data  kindly  furnished  by  the  Conservator,  Dr.  Charles  W.  Cathcart,  F.R.C.S. 

9 Data  kindly  furnished  by  Dr.  Thomas  Pridgin  Teale,  F.R.C.S. 
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Locality  and  Name  of  Museum. 


Liverpool : 

Anatomical  and  Pathologica 
Museum,  University  College1 

London : 

Museum  of  Medical  School  oi 
St.  Bartholomew’s  Hospital11 
Museum  of  Guy’s  Hospital’ 5 

Museum  of  Kings  College13 

Museum  of  College  of  Surgeons. 

Mnoonm  a#  G+  L TT • i n’ 


aiuGiugiuai  muse  i 

Cross  Hospital16 . 


Manchester  : 

Medical  Museum  of  Owens  Col- 
lege  


Norfolk  : 

Norfolk  and  Norwich  Hospital 
Museum 


Oxford : 

University  Museum18. 


5H 

o 

U 

© . 

Number  of  specimens  in  each 
Department. 

j.9 

■sS 

p 

C 

■ 

Total  Numb 
specimens. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of  s 
mens  added  < 
last  five  yea 

s* 

II 

SB 

L 

» 2847 

1 

87 

97 

93 

1500 

570 

600 

$ 

3,655  5 

7000 

250 

1200 

150 

5500 

1400 

939 

6,740 1 
10,066 1 

11500 

1929 

1504 

62 

7515 

500 

358 

6500 

3000 

323 

177 

2508 

874 

299 

28015 

4278 

3426 



5650 

1068 

61,2101 
3,800i 
4,560  • 

6010 

345 

457 

134 

4644 

430 

356 

5940 

673 

656 

— 

4017 

594 

520 

1265 

— 

— 

1265 





7500 

391 

765 

270 

5000 

1000 

641 

8,750  ■ 

6694 

1763 

281 

135 

2515 

2000 

— 

— 

2537 

156 

100 

30 

2351 

— 

71 

400 

8500  ' 

6922 

— 

— 

580 

8,145 

10  From  information  kindly  furnished  by  Reginald  Harrison,  Esq.,  P.R.C.S. 

11  Data  kindly  furnished  by  Dr.  Norman  Moore,  F.R.C.S. 

18  From  data  kindly  furnished  by  the  Curator,  Dr.  G.  N.  Pitt,  M.R.C.S. 

“ “ “ Prof.  J.  W.  Groves. 

“ “ “ T.  Holmes,  Esq.,  F.R.C.S. 

“ “ “ Dr.  fm.  M.  Ord. 

“ John  H.  Morgan,  Esq.,  F.R.C.S. 

“ the  Curator,  C.  Stonham,  Esq.,  F.R.C.S. 

“ John  Burdon  Sanderson,  Esq.,  M.D..  F.R.S. 


13 

14 
ic 
16 

17 

18 
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O 

u 

Number  of  specimens  in  each 
Department. 

speci- 

during 

ars. 

'd  u 
(U  ci 

a 

Locality  and  Name  of  Museum. 

Total  Numbe 
specimens. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of 
mens  added 
last  five  ye 

S2 

'd 

France. 

Nancy : 

Collection  de  la  Faculte  de  Mede- 
cine18/ 

2980 

344 

886 

95 

905 

750 

$ 

3,166 

Paris  : 19 

Dupuytren  Museum 

6700 







6700 

.... 

300 

5,000 

Orfila  Museum - - 

14027 

— 

— 

— 

— 

— 

500 

3,900 

Germany. 

Berlin  : 

Museum  des  Path.  Inst.  Fried. 
Willi.  Universistat90 

17600 

17600 

1526 

Anatomische  Sammlung91 

3000 

iooo 

1500 

500 





374 

3,750 

Pharmakologische  Sammlung99 . 

2000 

— 

— 

— 

— 

2000 

600 

750 

Bonn  : 

Sammlung  fur  Pathologische 
Anatomie  der  Universitat93 — 

4000 

4000 

Sammlung  fur  Pharmakologie.  _ 

1100 

— 

— 

— 

1100 

— 

— 

— 

Jena  : 

Anatomisches  und  Vergleichend- 
Anatomisches  Museum  der 
Universitat94 . . - 

4512 

2490 

2022 

Gottingen  : 

Pathologische  Sammlung96 

4192 

— 

— 

— 

4192 

— 

600 

— 

18/  Information  kindly  furnished  by  Dr.  Baraban,  Curator. 

19  For  the  information  regarding  the  Dupuytren  and  Orflla  Museums  I am  indebted  to 
the  kindness  of  Professor  Dr.  Leon  Le  Fort. 

50  Information  kindly  furnished  by  Prof.  Dr.  R.  v.  Virchow. 

91  “ “ Prof.  Dr.  W.  Waldeyer. 

99  “ “ Prof.  Dr.  0.  Liebreich. 

98  “ “ Prof.  Dr.  C.  Binz. 

94  “ “ Prof.  Dr.  0.  Hertwig. 

96  Information  furnished  by  Prof.  J.  Rosenbach. 
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N umber  of  specimens  in  each 

b0 
.X  fl 

a 

s*2  c 

■§& 

S-t 

© 

Department. 

Locality  and  Name  of  Museum. 

s © 

© 
r-H  © 

© 

■gs 

2 o 

>> 

a 

lia 

bo 

O 

O 

11 

| 

.2*3 

p © 

c-gj 

© o 

cl 

cs  a 

-P  oo 
O 

Eh 

— - 2 
83 

o 

OP 

u 

rO 

a 

H 

O 03 
A O 

.8  33 

03 

S 

igi 

jz  © 

s 

In 

S-S 

< a 
n 

Kiel: 

Anatomisches  Institut  der  Uni- 

$ 

versitat26.. 

2390 

1 ROA 

870 

350 

Zoologisches  Institut  der  Univer- 

10/OU 

— 

— 

5,775 

sitat 

15000 

3000 

9,158 

— 

— 

— 

— 



Leipzig  : 

Anatomische  Anstalt  der  Uni- 

versitat27 

3200 

2500 

32 

00 

Pharmakologische  Anstalt 

— 

— 

2500 

— 

— 

— 

— 

- - — 

— 

Munchen  :28 

Anatomische  Anstalt.  . 

3792 

5100 

3722 

70 

100 

400 

1000 

Pathologisches  Institut . 

5000 

— 

2, 500 

Obstetrische  und  gynaecologische 

— 

Sammlung  der  Konigl.  Frauen 
Klinik 

594 

70 

448 

625 

— 

<0 

— 

— 

Strassburg  : 

Pharmakologisches  Institut  der 

Universitat29  

1720 

2500 

485 

£OQ 

6,650 

1,875 

6,250 

Anatomisches  Museum  der  Univ. 

loo 

1580 

120 

— 

— 

Pathologisches  Institut. 

8000 

8000 

“ “ “ “ 

625 

.... 

" 

— 

— 

Austro-Hungary. 

Budapest  :30 

Erstes  Anatomisches  Museum 

der  Universitat31 

1326 

483 

300 

Physiologisches  Institut  der  Uni- 

“ 

— 

versitat82 

1150 

375 

Pathologisch-Anatomisches  In- 

“ ” “ " 

stitut33 

2560 

— 

.... 

— 

— 

— 

275 

1,000 

56  Through  the  kindness  of  Professor  F.  von  Esmarch  the  information  regarding  the 
collection  at  Kiel  was  received  from  Professors  W.  Flemming  and  EL  Brandt. 

27  Data  received  through  the  kindness  of  Professor  Wilhelm  His. 

88  Information  furnished  by  Dr.  F.  Winckel. 

29  For  the  information  regarding  the  Museum  of  the  University  of  Strassburg  I am  in- 

debted to  the  kindness  of  Professor  0.  Schmiedeberg. 

30  The  information  regarding  the  Budapest  Museum  was  obtained  through  the  kindness 

of  Professor  J.  v.  Fodor. 

31  Information  kindly  furnished  by  Dr.  Joseph  von  Lenhossek,  Professor  of  Anatomy. 
39  Information  kindly  furnished  by  Professor  A.  E.  Yendrassik. 

Information  kindly  furnished  by  Dr.  Gustav  Scheuthauer. 
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Locality  and  Name  of  Museum. 


Wien  : 34 

Museum  der  Anatomischen  An- 
stalt - 


Italy.36 

Bologna : 

Museo  d’anatomia  patoiogia 

umana36..  — 

Museo  di  anatomia  comparata37 
Museo  di  anatomia  veterinaria 

della  Universita 

Museo  di  patoiogia  comparata38. 
II  museo  d’anatomia  umana  nor- 
male  fondata  172339. 

Pavia  : 

Gabinetto  di  anatomia  umana 

della  Universita40 

Museo  di  anatomia  e fisiologia 

comparata41 

Instituto  di  Fisiologia42 

Gabinetto  di  anatomia  patolog- 

ica43-.- 

Instituto  di  patoiogia  generale 

ed  istologia44 

Museo  Porta  di  anatomia  et 

patalogia  chirurgica46 

Museo  dell  istituto  ostetrico  gine- 

cologico48 

Gabinetto  dermo-sifilopatico47 

Manicomio  Provinciate  di  Pavia 

in  Voghera48 

Gabinetto  di  materia  medica49  . . 


O 

Number  of  specimens  in  each 
Department. 

speci- 

during 

Amount  expended 
during  last  five  years. 

Total  Number 
specimens. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of 
mens  added 
last  five  years. 

3582 

77 

3212 

293 

— 

... 

333 

$ 

2472 

2472 

154 

1,250 

6334 

6334 

— 

— 

— 

— 

175 

2,500 

1042 

1034 

8 

551 

8,450 

3473 

— 

— 

— 

3473 

— 

76 

800 

4414 

— 

4414 

— 

— 

— 

248 

605 

2678 

.... 

2493 

‘185 

.... 

300 

2,900 

5094 

4580 

370 

4,300 

385 

— 

— 

210 

— 

— 

— 

— 

2300 

— 

— 

— 

2300 

— 

450 

— 

2500 

— 

— 

150 

2350 

— 

500 

2,200 

1848 

— 

— 

— 

1848 

— 

— 

1,340 

372 

372 

2,970 

258 

— 

— 

— 

258 

— 

200 

250 

543 

250 

1000 

— 

— 

— 

— 

1656 

250 

1,780 

34  Data  kindly  furnished  by  Professor  C.  Toldt. 

35  The  data  regarding  the  Italian  Museums  were  kindly  solicited  for  me  by  Professor 

A.  Mosso. 

36  Information  furnished  by  the  Curator,  Prof.  Cesare  Taruffi. 


37 

tt 

it 

tt 

“ Giuseppe  Ciaccio. 

33 

U 

it 

tt 

“ Cesare  Taruffi. 

39 

ti 

ti 

tt 

“ Luigi  Oalori. 

40 

it 

ll 

tt 

“ Giovanni  Zoja. 

41 

it 

it 

tt 

“ Leopoldo  Maggi. 

49 

t< 

it 

tt 

“ E.  Oehl. 

43 

it 

it 

tt 

“ G.  Sangalli. 

44 

ft 

it 

tt 

“ C.  Golgi. 

46 

It 

ti 

ti 

“ Dr.  B.  Ciceri. 

46 

It 

ti 

Professor  C.  Alessandro. 

47 

it 

ti 

Dr.  Angelo  Scarenzio. 

48 

(« 

tt 

Prof.  Antigono  Raggi. 

49 

it 

tt 

Prof.  Alfonso  Corradi,  Director. 
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Number  of  specimens  in  each 
Department. 


Locality  and  Name  of  Museum. 

Total  Numbe 
specimens. 

Comparative 

Anatomy. 

Normal 

Human 

Anatomy. 

Embryology. 

Pathological 

Anatomy. 

Materia 

Medica. 

Number  of 
mens  added  < 
last  five  years. 

Amount  exp 
during  last  five 

Torino  : 

£ 

Inst,  di  anatomia  normale  dell 

$ 

TTniv.50 

12000 

12000 

3000 

7,000 

Museo  di  zoologia  ed  anatomia 

comparata5' 

2500 

2500 

Collezione  di  antropologia  crimi- 

nale6- 

2000 

2000 

Museo  di  materia  medica. 

700 

700 

100 

2,000 

Museo  di  anatomia  patalogia63- . 

800 

800 

480 

3,000 

Museo  Riberi  ospedale  St.  Grio- 

vanni  

887 

— 

— 

— 

887 

— 

389 

2,040 

Belgium. 

Li&ge  : 

Museum  of  the  Anatomical  In- 

stitute64 

1183 

— 

— 

— 

1183 

— 

541 

4,800 

Holland. 

Amsterdam  : 

Anatomisch  Museum  en  Museum 

Vrolik65 

6200 

900 

1200 

600 

1500 

— 

577 

2,500 

Denmark. 

Copenhagen : 

Pathologisch-  anatomisches  Mu- 

seum56 

6500  1 

— 

— 

600 

6000 

— 

523 

2,160 

A he 

if 

&3 


i! 

c < 


50  Information  furnished  bv  Prof.  0.  Giacomini,  Director. 


51 

6*2 

58 

54 

56 

56 


Prof.  Dr.  A.  Mosso. 
Prof.  Ces.  Lombroso. 
Prof.  Pio  Foa. 

Dr.  A.  Swaen. 

Prof.  M.  Furbringer. 
Dr.  G.  G.  Lange. 


w 


